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SUMMARY

This volume contains the papers and summaries of ensuing discussion at the
AGARD/NATO Lerospace Medical Panel Specialist Mepting, hcid in Oslo on 12th-13th
May 1970. 'lie topic was "Education and Triirni•jg in Aerospace Medicine" a:' 1h,
cortributicns covered a wide range within that framework, including training cf
civil and Fiilitary aeromeeical practitioners, short-servic:e medical officers,
medical auxiliaries, flight nurses and aircrew. There was very valuable excl:ange
ef views ,,n the approaches ad~pted by the various nations to these educationai
programme3 and some detailed ýonsideration of training techniques for aitcrew.

A highlight of the meeting was the revelation of remarkable differences
between nations in the attention given to survivai training. The resultant
exchange of information should be the stimulus for further study of this ver
importi.nt aspect of military crew training. It Has co.mented that there was,
in addLtion, a relevance Lo civil flying now that an increasing number of rautes
crossEd sparsely populated areas of extreme climatic conditions.

RESUME

Ce volume comporte les rapports presentds ainsi qu'un resumn de discussions
au cours de la rdunion de Specialistes du Groupe de Mdocina AMrospatiale
d'AGARD/OTAN I Oslo les 12 et 13 mai 1970. Les communications sur "L'Enseignement
et l'entrainement en mudecine adrospatiale" touch~rent sur un gratid nombre
d'aspects comprenant l'entrainement de mndecins militaires specialistes e-
r-decine adronautique, medecins militaires de carribre, aides, infirmi~res dc
vol et personnel navigant. Au cours de la r~union il y a eu un 4change utile
de points de vue sur les m~thodes employdes par les differentes nations, ainsi
qu'un discuqsion pouss4e des m~thodes d'entrainement du personnel navigant.

Le point culminant de la r~union fut la d4monstration de diff~rences
remarquables entre les nations en ce que concerne l'importance de 1'entrainemenL
a la survie. Cet echange d'idges devrair provoquer d'autres dtudes sur cet
aspect important de l'entiainement d'6quipages militaires. On a commente qu'il
y avait en plus, un rapporL A l'aviation civile maintenant qu'un nombre plus
importanL de routes trav~rse.it des lieux peu peupl~s et de conditions climatiques
exceptionnelles.
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FOREWORD

One of the origiihal functions of AGARD is the d.ssemination of inf~rmation,

and yet the present Symposium is the first to bring together the individuals in

the various NATO countries whose main task is that of edicating and training

civil or military personnel in aviaton medicine. In making any compdrison of

courses, two factors must be considered: the level of teaching and the coverage

of the subject required by the particular students. In the present context,

both of these cover a wide spectrum.

The level of teaching ranges from t&e elementary lectures for aircrew on a

Station to the highly specialised courses in aviation medicine for specialist

medical officers. The subject itself ranges from the nuts and bolts of personal

equipment to the design of questionnaires. It encompasses, for example, tra.ing

in survival, the use of personal equipment, physiological responses to a

stressful environment, behavioural responses under particular conditions of

physical and mental stress and of fatigue, medical fitness standards and

specialist clinical examination.

The difficulty in teaching this subject is to combiule these two factors in

the right proportion within the time allocated, sometimes reluctantly, from an

already full training programme.

The meeting has, to judge from its lively discussion periods, been highly

successful in achieving a comparison of different ways in which the task of

training in aviation medicine can be accomplished. This volume wiil, I hope, be

useful, not only as a reminder for participants, of the material presented, bi-,

also as a review of the way in which this subject is treated in some of the

foremost aeromedical training establishments in the NATO countries.

(T. C. D. WHITESIDE)
Group Captain, Roy.al Air Force
Chairman of the Aerospace Medical Panel
AGARD



PREFACE

It is hoped that this volume will serve as a useful guide to those interested in the
disseminaticn of zeromedical knowledge and expertise. In the papers one may find summaries
of teachiig p'ogranunes, explanatiun of underlying philosophy and comments on the effective-
ness of teaching.

As is so often the case, the discussion after the papers, both formal and informal,
proved of great value. There was valuable exchange on each of the topics, particalarly
aeromedical training of aircrew.

liu preparing the proceedings for publication I have taken three steps which I hope will
be accepted as they are intended, nately as aids to readability. Firstly, I have made some
modifications to papers written in English by those for whom this is not their first langtage,
in an effort to confrm with common Engli3n usage without altering the basic style of the
writers. Secondly, I have included the three papers from France in their English tranzlations
as prepared by AGARD. Doubtless their authors will b'e willing to provide original-language
copier for those who desire them. Thirdly, I have parapirased and condensed the discussion
on the basis of notes and tape-recordings to retain the gist of the exchanges of views in a
readable version. I must take full responsibility for any misrepresentation or misinter-
pretation which n- have occurred during this process.

Being personally deeply involved in the training of Medical Officers in Aviation Medicine
I was particularly interested in the relevant part of sessions I and II. With the agreement
of the Chairman I followed up the meeting by sending questionnaires on training courses to
the AGARD member countries and I am grateful to those who were kind enough to provide the
relevant data. From their replies and the information contained in the papers I have been
able to tabulate certain details which I hope will be of interest. They will be found as
item 21 in this volume.

D I FRYER
Wing Commander, RAF
Editor

Vi
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WELCOME ADDRESS BY COLONEL OLAF NYBY, SLRGEON GENERAL, ROYAL NOR•ECIA&N AIR FORCE
AT THE OPENING CEREMONY oF rHE AGARD SPECIALIST MEETINGS IN OSLO 12-14 MAY, 1970

Dear Members - Dear Guests'

On behalf of the Royal Norwegian Air Force, hosts for this conference, it is my great
pleasure and honour to wish you all a hearty welcome to these two Specialist Meetings,
to Oslc, and to Norway.

The idea of AGARD is, through a clase contact between research institutions and persons -

military and civilian, to stimulate and to coordinate scientific efforts in areas of
importance to air missions in our NArO alliance - and to spread information in this
field to all those who may benefit therefrom.

As Norway this time has the privilege to be the seat o,' the conferences, we are happy
to have the opportunity to see as our special invited guests representatives from

agencies and groups of persons in our couiitrl who are C ._cing the problems unaec
discussion in these panel meetings. We are honoured to welcome representatives from
the Armed Forces Medical Service - and from the Armed Forces Department of Psychology,
from the Navy Medical Service, from the Faculty of Medicine. University of Oslo, from
the Directorate of Civil Aviation, from the State Inspectorate of Safety in Work, from
the Medical Service of Scandinavian Airlines System and from the group of Industrial
Officers in Norway - who have long been highly dedicated to the task of solving the
health problems of shift work. I hope that the coming days will be valuable for all

participating and attending the meetings.

Following this welcome the Surgeon General of the Armed Norwegian Forces, Major General
Torstein Dale, addressed the meeting and greted the participants from member nations
of NATO.

Group Captain T. C. D. Whiteside, Royal Air Force, Chairman of the Aerospace Medical
Panel of AGARD thanked Colonel Nyby and General Dale for their generous remarks and,
on behalf of all present, expressed gratitude to the Royal Norwegian Air Force for
their hospitality in making possible the holding of this Specialist Meeting in such a
delightful venue and such elegant immediate surroundings. He then handed over the
meeting to Brigadier General Lauschner as Chairman of the firs, session.

Brigadier General Lauschner outlined the aims of the Specialist Meeting and the
subdivision of the progranmme and called upon the first speaker.

ix
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AEROWEDICAL TkArlIkG IN THE CANADIAN FORCES

Major C.A. Burden

School of Aviation Medicine

Canadia Forces Institute of Environmental Medicine
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Summary

This paper describes the current aeromedical train-
ing prograimmes in the Canadian Forces. The activities of
the School of Aviation Medicine in training aviation med-
ical personnel is discussed. Also presented is the organ-
ization •nd act~vitic of the teromedical Training Units
in the field in orde." to illustrate the continuing educ-
ation and training of aircrew and jet passengers. Oper-
ational aeromedical support is mentioned as a part of the
field aeronedical unit function. In describing the Scho-
ol of Aviation Medicine, the paper gives a resumg of the
courses given to Flight Surgeons, Bioscience Officers,
Bioscience Technicians, Flight Safety Officers, aircrew
and jet passengers. Additional training available to
Flight Surgeons and Bioscience Officers is included,
as is School of Aviation Medicine assistance in the aero-medical education of civilian aircrew.

Sominaire

Ce papier dLcrit les programmes d'entrainement en
sciences biologiques pr~sentement en usage dans les Forces
Canadiennes. Les activit~s de l'Ecole de M~decine A6rona-
utique concernant L'entrainement du personnel en m~decine
a~ronautique est discutg. Aussi pr6sent6 est l'organisat-
ion et les activit~s des Unites d'Instruction en Medacine
A~ronautique dans le champ pour illustrer l'education et
V'entrainement continuel des membres de l'equipage de l'6-
quipage et des passagers des avions 1 r~action. Le supp-
ort en madecine aaronautique operationel eat mentionn6
comme faisant parti des fontions des Unites d'Instruction
en M~decine A~ronautique dans le champ. En d~crivant l'E-
cole de M~decine Agronautique le papier donne un risumg
des cours donn6 aux medecins de l'air, aux officiers spa-
cialistes en sciences biologiques, aux sp6cialistes en
sciences biologiques, aux officiers de la sacurit6 a6ri-
enne, aux membres de l'6quipage et aux passagers des av-
ions A r~action. L'entrainement additionel pour lea mad-
ecins de l'air et lea officiers spicialistes en sciences
biologiques eat inclus, de meme que la contribution de
1'Ecole de Madecine Aaronautique dans l'6ducation en mad-
ecine aaronautique des membres de l'6quipage civil.
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Aeromedical traininq may be divided into two parts, one dealing with the educat 4 or and traiiiing of
personnel in the practice and teaching of aviation medicine and its ancillary disciplines, the other part
dealing with the education and training of those personnel actually engaged in flying, namely aircrew and
jet passengers. In the Canadian Forces, personnel who are directly concerned with the education and train-
ing of aircrew and jet passengers are: Flight Surgeons, Bioscience Officers (known in some countries as
Physiological Training Officers), Bioscience Technicians, and Flight Safety Officers. These personnel are
trained by the School of Aviation Medicine, which is an integral part of the Canadian Forces Institute of
Environmental Medicine (CFIEM). Aircrew and jet passengers are trained at Aeromedical Training Units (AMTU)
of which there are five. The AMTU concerned with the initial aeromedical training of aircrew is located
with Training Command, the AMTU's which give operational and continuing aeromedical training to aircrew are
located with, and are under the command of, Operational Training Units (OT!').

PART 1

The School of Aviation Medicine (SAM) conductý two courses per year for Flight Surgeons; each course
is two months long which gives 40 training dayý. The optimum number of students per course is considered to
be five, although up to ten can be accommodate6. Cie aim of the course is to introduce selected medical off-
icers to the basic principles of the practice of Av,etion Medicine and to indicate ways of applying these
principles to enhance the safety and effectivenec% of Canadian Military Aviation. Candidates for the ccv-3
should nave at least six months experience on a flying base and normally should have more than two years to
serve. They should be able to meet the lowest physical standards for aircrew (visual category excepted) and
must be prepared to fly in service jet aircraft to undergo decompression training. Since the great majority
of students will be serving two to three years on an active flying base, emphasis is placed upon methods ,f
active support to the operation. To stimulate interest, a number of closely related subjects are also out-
lined in the lecture material, field visits and exercises.

The following subjects are emphasized, with their applied physiology wl2re applicable:

a. oxygen systems including liquid systems:

b. aircraft pressurization and Jecompression sickness;

c. acceleration and orientation;

d. clinical aviation medicine;

e. Flight Surgeon support of military operations; and

f. accident and incident investigation including aviation

pathology.

The following subjects are outlined briefly:

a. history of aviation medicine,

b. pressure suits;

c. treatment of dysbarism and submarine medicine;

d. aircrew selection and training;

e. principles of flight and aircraft instrumentation;

f. human engineering;

g. air traffic control problems;

h. biostatistics;

j. dviation public health and industrial hygiene;

k. space medicine; and

m. operational problems.

The foregoing subjects are covered in the lectures by CFIEM staff, military and civilian guest lect-
urers and by films. Use is made of practical demonstrations, tape recorders, slide projection and other
available training aids. Field visits are made to the Directorate of Flight Safety (DFS), the Aeronautical
Experimental anJ Test Establishment (AETE), ..ie various Command Headquarters for briefings, a field AMTU, a
major air traffic control centre, and an aircraft manufacturer. In order to give the Flight Surgeons as var-
ied a flying familiatization as possible, visits are madL to bases which have the Primary Flying School, the
Flying Trainino School, Operational Training Units and as many operational bases as possible. As an example,
the last course conducted had flight experience in the Chipmunk, the CL 41 Tutor trainer, the T 33 Silver
Star, the CF 101 Voodoo, the CHSS-2 Sea King ASW helicopter, the Argus Maritime Patrol airrraft, the L 19
reconnaissance aircraft and the CH 112 Light Observation Helicopter. The field trips arp considered to be a
most important part of the Course from the point of view of education, orientation, creation of interest in
aviation and an appreciation of the aviation environment.
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Students are assessed on a multiple choice mid term examination, a practical problem Final examinat-
ion, an original paper and an accident investigation exercise. After graduation the link with the School is
not broken. Their work in the field is assessed, accident boards reviewed and Flight Surgeons have direct
access to the School and Institute on aviacion medical matters.

Flight Surgeons have further opportunity to qualify for a Certificate in Military Medicine (A) the
qualification, criteria for which are;

a. an approved internship of at least one year;

b. a minimum of three years experience as a general duty medical officer with an operational unit,
base or feast one year of which shall be employment in a senior medical position

of that unit, base or formation, or credit will be given for employment at CFIEM;

c. a Diploma in Public Health or Hospital Administration or a Master's Degree in Public Health, In-
dustrial Health, Hospital Administration or Business Aiiinistration, or equivalent civilian train-
ing and experience in health or business administration;

d. a minimum of two years service experience as a combatant officer or equivalent, in one of the
three operational environments, or successful completion of the Canadian Land Forces Command and
Staff College or Canadian Forces Staff College; and

e. submission and acceptance of a thesis on a subject directly related to Military Medicine, and
which has the prior approval of the Surgeon Ceneral.

The granting of specialist qualification in Military Medicine by trle Canadian Forces Medical Council
will be followed by the awarding cf a Certificate of Qualificatiu-i in Military Medicine. This certificate
and the individual officer's records will be annotated to show Military Medicine (S), (L), or (A), denoting
Sea, Land or Air, as applicable.

Opportunity is also given to obtain DPH, MPH or MIH degrees from recognized universities in Canada
and the USA. Occasionally, a Canadian Flight Surgeon has the opportunity to attend the residency course at
the USAF S-hool of Aerospace Medicine.

To implement the Aeromedical Training Programme for aircrew and jet passengers, a specialized group
of competent, professional officers are necessary. Aeromedical Training Officers are selected from Bioscie-
nce officers and must be trained to be all of the following;

a. instructors;

b. educators;

c. programme managers;

d. active in aviation and associated fields; and

e. in excellent health physically and mentally;

The aeromedical training officers in the Canadian Armed Forces are essentially drawn from two sources;

a. university graduates holding degrees in Biology, Physics or related fields. These candidates
enter military service directly as a commissioned officer.

b. experienced Service personnel commissioned from the ranks. These candidates must have a demon-
strated ability in Biology, Physics or related fields and formal instruction.

The selected graduate officer thus on entry becomes a Medical Associate Officer with the Biosciences
specialty classification but without a task oriented identification. (MAO/Biosc). Depending on his back-
ground, he can, on graduation from Common Officers Tra!rning, be posted to:

a. Canad an Forces Institute of Environmenta• M~dicine in Toronto; or

b. National Defence Medical Centre in Ottaila.

On a quota basis the Bioscience officer is enrolled in a military field medicine course, during his
first year of active service.

During his second year of duty he will be selected into a specialty field for which he is best suited.
(At this point progress of the MAO/Biosc., commissioned from the ranks into the Aeromedical Training special-
ty runs parallel to the direct entry graduate officer.) If selected into the aeromedical training specialty
field, he will be programed to attend the following courses as they become available:

a. USAF, Physiological Training Officers' Course;

b. USAF, Life Support System Programmee;

c. pedagogy training at the Canadian Forces School of Instructional Technique;

d. task oriented training at the CFIEM;
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e. optional training in Global Survival Concepts;

f. task oriented training at operational Aeromedical Traininq Units in the field.

On completion of the listed courses, the MAO/Biosc officer is assigned to the School of Aviation Med-
icine at the CFIEM, or he is posted to an operational Aeromedical Training Unit, at one of the following Com-
mands:

a. NATO Air Division Europe;

b. Canadian Forces Training Command;

c. Canadian Forces Air Transport Command; or

d. Canadian Forces Air Defence Command.

Once assigned Aeromedical training duties, continuation training is provided as follows:

a. USAF Physiological Training Symposia;

b. biosciences symposia conducted by the CFIEM and SAM; and

c. aerospace medicine conferences.

Appropriate advanced and post graduate upgrading can be applied for in the following categories:

a. post graduate training in appropriate discipline, applicable to Service requirements.

b. wing standard flying training, if directly in the interest of the CAF,

c. CAF Staff School or Staff College training as aopropriate,

d. USAF Training Programmer's Course, and

e. CAF training supervisor, behavioral writer, or other appropriate advanced training.

A thoroughly trained, highly experieticod and valuable officer emerges from this regimn.n.

Bioscience Technicians for the Canadian Forces ar- trained at the School of Aviation Medicine. T'eir
duties may be subdivided into four sections:

a. operational duties;

b. maintenance duties;

c. administrative/clerical duties, and

d. instructional duties.

There are four levels of Bioscience Technician progressing in levels from five to seven and in rank
from Corporal to Chief Warrant Officer. Recruits for training as Bioscience lerhnician normally have a back-
ground as a Corporal level five medical assistant but recruits may be accepted from other trades e.g. Safety
equipment technician. The School of Aviation Medicine conducts courses for levels five six, six B, and
seven technicians. Subjects taught in the courses are virtually the same except for differences in emphasis
and level of knowledge. rhe emphasis changes from operational duties through to supervisory and instruction-
al duties from level five to level seven. The level five course is of three months duration consisting of
60 instruction days, 15 of these days are spent on an instructors training course, 15 training days are spe-
nt on an instrument training course, five training days are spent on a field visit 'o an AMTU; the remaining
time is spent at CFIEM.

The level six course is of one years duration and is normally commenced immediately on graduation
from the level five course. The course consists of a rotating internship through the different departments
of the CFIEM for on job training, students are assessed against performance objectives after complecing a
tour in each department.

The level seven course for Bioscience Technicians consists of 21 training days. In order to qualify
for this course, students must be level six Bioscience Technicians with at least 18 months experience.

Teaching in the Bloscience Technician courses is in the areas elecited above. These areas may be fur-
tir subdivided as follows:

a. Operational duties

(1) operating of pressure chambers for training, research, and development purposes;

(2) operating of breathing gas regulating systems.

(3) operating acceleration and anti-gravity systems;

(4) fitting anti-buffeting headgear,



(5) assisting specialist officers in human engineering projects;

(6) assisting in the development and modification of personal protective emergency and
safety equipment;

(7) operating of recording equipment to obtain physical and physiological data in con-
junction with trairing and research development projects;

(8) May on a voluntary hasis act as a test suoject and analyse and report physical and
physiological findings; and

(9) ensuring compliance with orders pertaining to safety precautions and emergency
procedures.

b. Maintenance duties

(1) inspecting and maintaining pressure chambers and associated equipment;

(2) inspecting and maintaining anti-G suits;

(3) maintaining and calibrating equipment and instruments used in gathering physical
and physiological data;

(4) conducting of preventive maintenance and permissible repairs;

(5) ensuring thdt safety precautions are observed during maintenance; and

(6) inspecting equipment for serviceability.

c. Administrative/Clerical duties

(1) performing administrative duties associated with the trade and keeping related
records; and

(2) assisting in inventory control.

d. Instructional duties

(1) instructing junior tradesmen on the technical aspects of the trade and the medical
aspects of survival;

(2) demonstrating the use of anti-buffeting headgear; and

(3) assisting in the operation of devices peculiar to the training function of the trade.

In the past, the members of the Flight Safety Officers (FSO) course visited CFIEM for a period of
two or three days. This period of time has been curtailed because of a reduction in the course length to
two weeks, at present the aeromedical input to the course consists of one day of training. An attempt is
being made to increase the time available for aeromedical training. The primary purpose of the aeromedical
training of Flight Safety Officers is to cross refer to the training of Flight Surgeons and to emphasize
that it is essential that the Flight Surgeon, the Flight Safety Officer, the Flight Commanders and the Sim-
ulator Operators work as a team in the human factors area of flight safety. Included in the present instruc-
tion are the following areas.

1. The _ refessional relationship between the Flight Safety Officer and the Flight Surgeon. This
section stresses the confidential nature of Information that is available to this team and the
ethics involved in handling it constructively in the interest of flight safety.

2. The signs and symptoms of early stress states. A series of 20 cases are used to illustrate
early stress in aircrew and the part played by the FSO in their detection.

3. The "accident or'ene" individual. This concept is discussed historically and practically and
advice given concerning the detection of the acci.lent repeater.

4. Assessment of human factors contribution to aircraft ac:idents. The cause factor classifications
are examined ~a appll•.dto actual accients_.fhe-diTfcu-l'tes of interpreting these in the
light of normal human capabilities at the time of the emergency are pointed out. The dangers of
applying expedient factors such as "pilot error" and "error of judgement" are illustrateýd. The
role of the Flight Surgeon in the investigation of accidents and incidents is also discussed.

Not included in the CFIEM presentation are the areas of personal and survival equipment teaching and aviat-
ion psychology. These topics are respectively covered by lecturers from other service departments and a
guest lecturer from the University of Southern California who covers fear of flying, illustrations, witnesses
to accidents and mental stress.

PART II

Aeromedical Training of air-tbw and jet passengers in the Canadian Forces conforms with the recommen-
dations of Stanag 3114. A pilot's first exposure to aeromedical training takes place at the Primary clying
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School where the Flight Surgeon gives two hours of instruction, with emphasis being placed on flying fitness
and in-flight stresses related to trapped gases, dysbarism and vestibular function. The 27 hours of flying
in single engine piston aircraft received at the Primary Flying School is part of a selection process. The
student, therefore, receives just sufficient acromedical training to make him aware of problems he may en-
counter in this phase.

Pilots commencing basic flying training arid navigacors commencing training receive 37 hours exposure
to aeromedical training before course commencement. This instruction is reinforced during course training
by two hours of lectures from the Flight Surgeon with emphasis on orientation and decompression chamber tr-
aining type I11.

Basic flying training consists of 130 hours on a basic jet trainer followed by advanced training of
100 hours on an advanced jet trainer after which wings are awarded. Pilots are then transferred to operat-
ional training units where they are trained on multi-engine, rotary wing, instructional or high performance
jet aircraft. At the operational training units, aircrew receive mission-oriented aeromedical training
which varies according to aircraft type, mission and environment. This training varies from six to 12 in-
structional hours. Refresher training is given at least once every three years, more frequently in some
Commands. Canadian Forces Minimum requirement calls for a full course consisting of six hours of academic
instruction and a hypobaric chamber flight. This traininq is again mission oriented. Ejection procedure
training is given at more frequent intervals varying upwards from 30 days in pilot basic training.

SUMMARY OF AEROMEDICAL TRAINING FOR

AIRCREW Aji) JET PASSENGERS

PLACE COURSE LENGTH TOPICS

PFS TWO HOURS FLYING FITNESS

IN-FLIGHT STRESSES -
TRAPPED GASES

DYSdARISM

VESTIBULAR FUNCTION

TRAINING COMMAND 37 HOURS AS PER STANAG 3114

AMTU LESS PRACTICAL SURVIVAL

BASIC FLYING SCHOOL TWO HOURS ORIENTATION

SURVIVAL SCHOOL 10 DAYS LAND SURVIVAL - SUMMER BUSH

- WINTER BUSH

- ARCTIC

OPERATIONAL TRAINING UNIT SIX-12 HOURS MISSION ORIENTED PROGRAMMES

AMITU 'S

ALL AMTU'S SIX HOURS REFRESHER COURSES AS PER

STANAG 3114

All traininy in the Canadian Forces is performance oriented. Methods used in training are academic
lectures making full use of all available training aids such as slides, films, a.,d tapes. Lemonstrations
are given making use of simulators e.g. all aircrew have experience in decompression chanber flight, Barany
chair demonstration, a static ejection seat systems trainer and a ballistic ejection experience in the Mar-
tin Baker tower. Water sur.tval training is received in swimming pools or, at some OTU's, in lakes; the
maritime OTU gives survival training in the sea. Other than water survival, the survival training given by
AMTU's is academic only. After graduation, ai-'rew receive survival training at the Canadian Forces Surviv-
al School. Examinations in the Canadian Fvices training system are also performance oriented, where poss-
ible e.g. dealing with hypoxic incioents in the decomp)ression chamber. If zcaJemic questions are used they
must all be completely relevent, i.e. the student must need to know the information asked for In order to
do his job, e.g. he is not asked to cefine or differentiate between different types of hypoxia; rather, he
is asked to describe the vital actions if hypoxia is suspected.

The "closed-loop" integrated training system In use in the Canadian Forr.es consists of the following
steps when ipplied to Aeromeoical Training,

a. At Canadian Forces Ifeadquarters (CFHQ) a job analysis is made and trade specification (for air-
crew) are produced.

b. At Training Command Headquarters (TCHQ) Course Training Standards (CTS) are prepared from the
trade specifications. The CTS contains:
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(1) the intent of the training operation,

(2) the expected student performance on course completion,

03) the conditions under which the student must be able to perform e.g. aircraft
emergency at altitude,

(4) a statement of precisely how well the task must be performed, and

(5) a guideline to evaluate student performance at course completion.

c. At Aeromedical Training Units (AMTU) the most critical document is produced, the Course
Training Plan (CTP). This is a Unit document retained by the AMTU and changed to suit
performance objectives, the performed task requirements change as missions change. The
CTP contains the following directives for instructors:

(1) lesson specifications and enabling objectives;

(a) methodology

(b) training aids

Wc) course time, and

(d) tests

(2) sequence timing, and

(3) skill and knowledge elements.

d. At TCHQ (Standards Evaluation) standards performance checks are administered by evaluation
teams. Students graduating from AMTU's are evaluated.

e. Finally, user Commands validate the performance of the graduate. Validation findings are
submitted to CFHQ and to TCHQ. On the basis of these reports, trade specifications and
Course Training Standards are re-assessed and re-written.

The "loop" is now closed producing performance oriented aeromedical training.

A TRAII41NG SYSTEM
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At present a great deal of reorganizntion in the field of aeromedical training is being contempl-
ated in the Canadian Forces. The biggest changes will be seen in the training given by the AMTU's attach-
ed to OTU's, this training will become even more objective and mission oriented. A paper on this topic
will be read later in this meeting.

The School of Aviation Medicine is at present the only teaching organization in Canada giving aero-
medical training. Assistance has been given for some years to private flying clubs, commercial organizat-
ions and civilian government departments. Academic lectures and demonstrations are given for the most part,
although the advent of high performance jet aircraft in the executive field has increased the demand fordecompression training. Since a civilian organization is being formed to give this training, the Canadian
Forces Role should diminish.

This paper has described the aeromedical training of personnel in the Canadian Forces who are con-
cerned directly with the operation of aircraft or with the teaching of aeromedical subjects to these per-
sonnel. Success in this training programme is achieved through the joint efforts of the Aeromedical Train-
ing Units in the field, the Operational Training Units, Training Command, the Canadian Forces Survival Sch-
ool, the Canadian Forces Institute of Environmental Medicine and the School of Aviation Medicine. This sys-tem produces aircrew best equiped to meet the challenges presented by the operation of sophisticated complex
aerodynamic systems in a hostile environment. The integrity of the military mib:!un depends upon the effec-
tiveness of an aeromedical training programme.
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EDUCATION OF THE UNITED STATES AIR FORCE FLIGHT SURGEON
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SUMt4ARY

The Aerospace Medicine Program of the United
States Air Force functions to promote and
maintain the physical and mental health of
Air Force personnel. Flight Suraeons are
required at all levels of command to manage
and participate in this program. The content
and method of teaching various courses at the
United States Air Force School of Aerospace
Medicine to provide t:ained physicians for
these requirements are presented.
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EDUCATION OF THE UNITLD STATS AIR FORCE FLIGHT SURGEON

With each significant advance in aerospace technology the aircrew member has been
subjected to an entirely ne,' environment demanding the utmost skill of tLe flight sur-
geon for his continua). survival. In reviewing the tcchnoloqical advances of just the
last half century the aircrew man appears to have been traveling a very narrow path
between maximum performance of man and machine and complete catastrophe. In a sense
this individual has lived under the constant threat of being overtaken by the machine
and overcome by the new environment in which he has been placed. Tho broadly conceived
aerospace medicine program of the United States Air Force, directed by our flight sur-
geons, was initiated with the principal objective being the ccntinued maintenance of
the flyer at the highest possible state of effectiveness under all circumstances. For
the past half century the United States Air Force School of Aerospace Medicine has con-
ducted educational programs to provide flight surgeons with the knowledge and ability to
accomplish this obje3ctive. The mission of the Education Division of the School is much
the same as that assigned to the School for Flight Surgeons fifty years ago. Course con-
tent and methods of teaching have constantly been modified to meet the changing needs and
requirements.

Of the new physicians entering the Air Force each year for their obligated two-year
tour of duty, those who volunteer for flight duty are commissioned and ordered directly
from civilian status to the School ot Aerospace Medicine for a two-week course in basic
indoctrination to the military. The principal objective of these two weeks of training
is to convert the civilian physician to a military medical officer. Admittedly, this is
a short period for such a task; however, this course is followed immediately by nine
weeks of study in our Aerospace Medicine Primary Course. Over 13,000 flight surgeons
have been trained in this course which has varied in length over the years from as short
as eight weeks to as long as six months, depending on requirements. Since most of the
physicians trained in this program will return to civilian life at the end of their two-
year commitmen;, we must get them out to field duty as quickly as possible for maximum
utilization. o(ar present nine-week program appears to meet this objective of adequate
training balanced against maximum field utilization.

To understand the subject matter of this course, I'd like to review briefly our
aerospace medicine program in the United States Air Force. With the specific objective
of promotion and maintenance of the physical and mental health of Air Force personnel,
this program was conceived to draw together under one functional area all medical and

related disciplines required to support flying, missile and space operations; to super-
vise maintenance of a healthful environment within the entire military community; and to
assure safe and healthful working conditions in all military industrial activities. This
program at base level must be supervised and managed by the flight surgeon or flight
medical officer and is subdivided into three functional areas.

The flight medicine program is specifically dedicated to the anticipation and recog-
nition of mediTal and environmeintal problems of the aircrew member and the proper use of
available means to prevent or solve these problems. The physical and psychological selec-
tion of aircrew members remains one of the primary missions of aerospace medicine. Once
selected, the maintenance by periodic examination and observation becomes the primary
concern of the flight surgeon. In this manner we hope to promote flying safety and pro-
long the effective career of the aircrew member. Through regular and frequent flights
the flight surgeon is expected to become familiar with the operational aircraft and con-
tribute his knowledge to the requirements for design and development of future aerospace
vehicles. The flight surgeon is expected to participate in survival training and is very
active in all areas of aeromedical evacuation of patients. He must be completely fami-
liar with all life support equipment and knowledgeable in the physiological changes asso-
ciated with all flight activity. All air traffic control personnel also come under the
supervision of the flight surgeon. In accomplishing these duties one stress a very close
association with the assigned crew members .'n order to know their individual capabilities.
Complete knowledge of the operational mission of the units supported is essential for the
flight surgeon. He must participate in all flying ac'ivities of his unit for intimate
knowledge of the environment in which his patients are working.

The health of the aircrew member and his effectiveness in meeting mission objectives
are intimately correlated with the health and effectiveness of the entire community. For
this reason the military public health program concerns itself with all aspects of the
environment Df an operational air base. This portion of the program is intimately con-
cerned with the maintenance of adequate immunizations and the epidemiology of disease.
A healthy, well-adjusted family unit plays a major role in the effectiveness of the air-
crew member. For this reason family care is stressed as a portion of the flight surgeon's
duties. Constant surveillance of the working environment by the flight surgeon ensures
the healthiest possible personnel to maintain our aerospace vehicles for mission accom-
plishment. This is the objective of the occupational nedicine program.
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The Aerospace Medicine Piimary Course is specifically designed to train our base
level fliqht medical officers who will supervise the program as described above. Since

this constitutes the bulk of our workload and probably represents your primary interests,
I would like to present a detailed picture of the course content. During the nine weeks
of instruction the course contains approximately 368 hours broken down into major sub-
h.ýAdincjs as follows:

HOURS CUM. TOTAL

Aerospace Medicine 133 133
ENT 29 162
Aerospace Physiology 20 182
Oxygen Equipment 4 186
Altitude Indoctrination 8 194
Aircraft Escape 11 205
Ophthalmology 41 246
Preventive Medicine 47 293
Exercise Physiology 26 319
Internal Medicine 14 333
Psychiatry 7 340
Neurology 2 342
Administrative Time 26 368

From this outline you will see that the block of instruction entitled "Aerospace Medi-
cine" makes up slightly more than one-third of the total program. It is here that we
teach administrative management of the aircrew member insofar as his health and welfare
is concerned. The following breakdown of this large block of instruction will illustrate
the areas of interest:

HOURS

1. Introduction (Introduction to Course,
History of Aerospace Medicine, What is 3
a Flight Surgeon?)

2. Physical Standards & Medical Examinations 11
3. Aerospace Medicine Management Practices 11
4. Clinical Aerospace Medicine 11
5. Physical Fitness & Aircrew Conditioning 2
6. Aerospace Safety & Accident Investigation 22
7. D-sagter Defense Training 6
8. Flight Principles & Human Factors in

Aircraft Systems & Cperations 21
9. Air Warfare Operations 12

10. Major Command Briefings 6
11. Aeromedical Evacuation 6
12. Survival 14
13. Other Aspects of Aerospace Medicine 8

Total 133

You will note from this outline the large block of 21 hours on flight principles.
We have found through experience that the physician who knows the machines that his
patients will fly will become much better acquainted with the aircrew members in a
shorter period of time and will have a much better idea of the problems encountered in
flight. In other words, a better rapport is established at an earlier date. Another
large block of hours here is devoted to aerospace safety and accident investigation. I
will discuss the technique of teaching this later. These base level flight surgeons are
in most instances the first physicians to arrive at an accident scene; and we are com-
pletely dependent upon them for collection of all statistics utilized in our safety pro-
grams, equipment modification and other material used in devising our safety programs.
They must be thoroughly grounded in accident investigation techniques or the statistics
that we collect are completely worthless.

The next largest block of hours taught are those of the clinical medicine subjects
that are our biggest concern in the flight environment. A total of 93 hours are taught
in these subjects as follows:

ENT HOURS
1. Clinical Aeromedical ENT 13
2. Vestibular Function & Dysfunction 7
3. Audiology 9

29
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OPHTHALMOLOGY HOURS
1. Introduction to Aerospace Ophthalmology 1
2. Basic Science 11
3. Clinical Ophthalmology 6
4. Practical Applicatior, 16
5. Special Considerations in Aerospace

Ophthalmology 7
41

INTERNAL MEDICINE
1. Cardiology 9
2. Hypertension 1
3. Hematology 1
4. Syncope 1
5. Pulmonary Disease 1
6. Gastrointestinal Disease 1

14
PSYCHIATRY
1. Personality Structure of Flyers and

Missileers 1
2. Special Operational Stress 2
3. Forensic Psychiatry 1
4. Selection and Disposition 2
5. Minor Psychiatric Problems of Aeromedical

Importance 1
7

NEUROLOGY
1. Neurologic Problems in Aerospace Medicine 2

Primary interest areas here, as you see, are otolaryngology, ophthalmology, internal
medicine, and psychiatry. Most of the instruction in otolaryngology and ophthalmology
is conducted in rotational sessions where the class is divided into smaller groups for
individual attention in examining techniques and the practical application of knowledge
acquired both in this course and in medical schools. The hours on internal medicine,
psychiatry, and neurology are all conducted as lecture presentations as we do not have
the time nor the patient load available for individual case studies. All of these lec-
tures stress the aeromedical implications of the various conditions rather than discuss-
ing specific disease processes.

A block of 43 hours is devoted to aerospace physiology, altitude indoctrination
and emergency escape from aircraft. A detailed breakdown of this block is as follows:

AEROSPACE PHYSIOLOGY HOURS
1. The USAF Physiological Training Program 1
2. Physics of the Atmosphere 1
3. Respiration and Circulation 1
4. Hypoxia 2
5. Hyperventilation 1
6. Pressure Breathing 1
7. Thermal Problems in Aircraft Operations 1
8. Acceleration 2
9. Medical Management of Decompression

SicKness 2
10. Decompression Sickness Problems 2
11. Hyperbaric Physi.ology 2
12. Cabin Pressurization 2
13. PhysJological Incidents 1
14. Personal Equipment 1

20
OXYGEN EQUIPMENT
1. Oxygen Equipment 4

AlTITUDE INDOCTRINATION
1. Low Altitude Indoctrination 4
2. High Altitude Indoctrination 4

8
AIRCRAFT ESCAPE
1. Emergency Escape from High Performance

Aircraft 2
2. Practical Methods of Instruction in

Parachuting 1

I
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AIRCRAFT ESCAPE (Cont.'_L HOURS
3. Ejection Seat Trainitiq 4
4. Parachute Descent and r[inding Techniaues 4

11

The flight surgeon must be completely familiar with the physiological problems of flignt
at altitude not only for his own benefit in flight, but for the purpose of instructing
aircrew personnel in these areas. You will notice in the aerospace physiology that de-
cmpression sickness and hyperbaric physiology are included. We now have eight locations
throughout the world where hyperbaric chambers are available for the therapy of decom-
pression sickness. Those physicians going to these locations are retained at the School
of Aerospace Medicine for an additional two weeks for a course in hyperbaric medicine.
All students are given indoctrination in the altitude chamber that includes an emergency
decompression to extreme altitude where pressure breathing equipment must be utilized.
Each student is given an opportunity to ride our ejection seat trainer that Dr. Dunn will
discuss later in the program. In small rotational groups, all students are taught the
proper methods for parachute descent and landing techniques.

In teaching this large class every effort is made to keep didactic classroom lec-
tures to a minimum and utilize the technique of small rotational groups to provide a
more intimate instructor-student relationship. All visual aids are utilized. Closed
circuit television has been an excellent adjunct in our teaching program. This has been
especially useful in presenting detailed data such as the various administrative forms
that are required for management of the aerospace medicine program. We try to avoid the
"talking-face" type presentation on television; however, we do have an excellent file of
television tapes that can be used when specific instructors are not available. As an
example, we completed an excellent color television presentation of Dr. Hubertus Strug-
hold's lecture on the physiological clock. A recent innovation has been the use of
mock--ups for the teaching of aircraft accident investigation. Here, an old aircraft
fuselage is used for simulated aircraft accidents, and moulages and theatrical makeup
are used to simulate casualties. Actual case files of accidents are used as a protocol,
and malfunctions of life support equipment are placed on the casualties or portions of
the aircraft or ejection seats. Students are required to investigate this mock setup
and report their findings. This also reinforces our teaching of the management of mass
casualty situations.

After one year of field duty as a flight medical officer, the physician may enter
our Aerospace Medicine Residency training program. This residency is a three-year pro-
gram, the first year being conducted at a recognized school of public health where the
student earns a Master's Degree in Public Health. The second year is conducted at the
School of Aerospace Medicine, and the third year is spent at an established training
site under the preceptorship of a board-certified specialist in aerospace medicine.
This program was designed to provide career flight surgeons in the Air Force with the
training needed to supervise the entire aerospace medicine program from a staff and
command level.

During the first year we encourage the students to get as much training as possible
in community health programs such as the epidemiology of disease, public health adminis-
tration, and environmental health. They also get good background education in medical
statistics.

The second year at the School of Aerospace Medicine involves an in-depth study of
all of the subjects previously described for the Primary Course. In addition, these
physicians are given approximately 20 hours of pilot training in our primary jet trainer.
They are taken through the jet qualification protocol up to solo flight. We do have a
few of our residents who have qualified for and been allowed to take the full year's
training as pilots and awarded the rating of pilot-physicians. This flight training
gives the resident first-hand knowledge cf thu stresses of learning to fly a high-
performance aircraft and makes him a much more valuable member of the aerospace team.
Eight weeks are spent on the consultation service managing patients referred from all
over the Air Force for problem situations that could not be resolved at base level.
Here the resident is given an in-depth study of the aeromedical implications of all the
medical conditions that plague the aircrew member. He is required to evaluate these
patients, present his findings to the senior medical staff, and recommend the course of
action for the solution of the problems. During the second year the entire residency
class attends the one-week arctic survival course conducted at Eielson Air Force Base in
Alaska and the one-week tropical survival course conducted at Albrook Air Force Base in
Panama. "everal other field trips are made for the purpose of obtaining first-hand
knowledee of the conduct of the aerospace medicine program in our various major air
command headquarters. We also enjoy very much a visit to th3 Canadian Institute of
Environmental Medicine in Toronto, Canada, and brief vieits to both the Army's aviation
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school and the U.S. Navy Institute of Aerospace Medicine. Each resident is required to
complete a basic research project involving the collect Lon and analysis of data obtained
from original research. Evaluation of the resident's jrogress is accomplished through
oral examinations conducted by senior specialists in the field of aerospace medicine at
periodic intervals during the year.

During the third year of the formal training prcjram the resident is assigned to
a surgeon's office at one of our major air commands or to other training sites where
broad coverage of the aerospace medicine program caý- be studied under the preceptorship
of a senior specialist. This provides a twelve-month period of practical application of
all the training in a close personal relationship %ith w-Al qualified sup rvisors.

Each year personnel from the Education Division of the School of Aerospace Medicine
visit many bases throughout the Air Force to evaluate ihe results of our training pro-
grams. It is during these visits that we review the requirements cf our major air
command and operational base units. Personal contact is made with graduates of all of
our training programs, and we obtain the frank e2valuation of each course from former
students who have been practicing in this specialty for varying periods of time. The
results of these visits are used to modify or revise course content and teaching methods.
This has proved to be an extremely valuable management tool in our educational mission.
It allows us to constantly update, modify, or revise programs to meet operational require-
ments.

I have described briefly two of our programs for the education of the United States
Air Force Flight Surgeon. A detailed broakdown of course content and method of teaching
the Aerospace Medicine Primary Course has been presented. I do not wish to imply that
this is a static, fixed course of instriction. Basically, this course will remain as I
have presented it. But as our missioti and operational requirements change frequently,
we sincerely hope to remain flexible enough so that our flight surgeon graduates will
continue to support the aircrew member in whatever environmental situation he may find
himself.
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SUMMARY

AVIATION MEDICINE TRAINING PROGRAMS IN THE U.S. ARMY

a. Basic Army Flight Surgeon Training Program - A discussion of the Army basic course in Aviation
Medicine, to include training objectives, scope of curriculum, and course content. Particular emphasis
will be placed upon methodology of instruction and utilization of newer teaching techniques and aids,
which include in-house educational television productions, specialized training aids and programed
i nstruc tion.

b. Intermediate and Specialized Army Aviation Medicine Training Programs

(1) A discussion of courses offered to recent Army graduates of either Air Force or Navy primary
training programs.

(2) A discussion of a specialty orientation course offered to senior medical department personnel
to acquaint them with Army Aviation and Army Aviation Medicine.

c. Advanced Army Aviation Medicine Training Program - A discussion of the Army participation in the
Aetospace Medicine Residency Training Program. Particular emphasis placed upon Phase III training which
is conducted at Fort Rucker, Alabama. Program objectives and course content will be presented along with
resident responsibilities.

d. Physiological Training Programs for Army Flying Personnel - A discussion of physiological training
for Army aviators will be presented. This will include both general subject areas and specialized physio-
logy training for selected aircraft aircrews.
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Fort Rucker is the home of thc Aruy Aviation Center and Aviation School, located in the south-
eastern section of Alabama in an area where good weather prevails the great majority of the time
and is ideally suited for aviation training.

The Army Aviation School has the mission to train aviators, mechanics, and other aviation specialists.

During the fiscal year 1969, 7785 initial entry rotary wing (7170) and fixed wing (615) Army
-viators were trained, which represents a 300-man graduating class every two weeks. In addition
to pilot training, numerous officer and enlisted specialty training programs are conducted, which
include air traffic controllers, maintenance personnel, warrant officer career programs and flight
surgeon programs.

Aeromedical Training and Services

Aeromedical training and aeromedical services which are the subject of this paper include:-

a. Basic Army Flight Surgeon Training Program. The Army's basic course in aviation medicine,
training objectives, scope of curriculum, and course content. Particular emphasis will be placed
upon methodology of instruction and utilization of newer teaching techniques and aids, which include
in-house educational television productions, specialized training aids and prcgramed instruction.

b. Intermediate and Specialized Army Aviation Medicine Training Programs

(1) Courses offered to recent Army graduates of either Air Force or Navy primary training
programs.

(2) A specialty orieatation course offered to senior medical department personnel to acquaint
them with Army aviation and Army aviation nedicine.

c. The Advanced Army Aviation Medicine Training Program - the Army's participation in the
Aerospace Medicine Residency Training Progcam, with particular emphasis upon Phase III training
which is conducted at Fort Rucker, Alabama. Program objectives and course content will be
presented along with resident responsibilities.

d. Physiological Training Programs for Army Flying Personnel, including both general subject
areas and specialized physiology training for selected aircraft aircrews.

e. The Army Aeromedical Consultation Service, an educational and research aspect of the

Phase III Aerospace Medicine Residency Program.

Department of Aercmedical Education and Training (DAET)

The Department of Aeromedical Education and Training, U.S. Army Aviation School, Fort: Rucker,
Alabama, has the overall mission to advise the Commanding General of the U.S. Army Aviation School
on all matters pertaining to aeromedical education and training. In brief, to be responsible for
the Army Aviation Medicine Training Program.
Historically, orior to 1963 the Army depended upon the Air Force and Navy to train its fli,;ht
surgeons. As Army aviation began to expand in the early 1960's, primarily as a result of Vietnam,
the need for medical support personnel also increased. It bezame apparent that to continue to rely
on the Air Force and Navy training programs for our graduate flight surgeons was both uneconomical
and impractical, due to the projected numbers involved. Therefore, in 1963 Department of the Army
directed that the U.S. Arms Aviation School begin an in-house ArLy flight surgeon training program
to meet the medical support demands of an expanding Army aviation program.

To implement this new mission, the Department of Aero:.edical Education and Training was organized
as a department in the Aviation School in i964 and has continuously functioned at a department
level since the inception date. Internally, DAET is organized into a Professional Education
Division and a Technical Training Division and has a staff of five officers, six enlisted and two
civilians.

Basic Army Fli&ht Surgeon Training Program

This program is the U.S. Army's 7-week basic course in aviation Lrdicine that is conducted by the
Department of Aeromedical Education and Training of the U.S. Army Aviation School. The program was
developed by taking the syllabi of the Air Force rnd Navy courses and eliminating areas such as
specific administrative procedures, regulations, and problems of high altitude and high performance
flying which are not pertinent to the practice of Army aviation medicine. Although this course was
initially developed as an expedient to meet the medical support 'equirements for the rapid growth
of Army aviation, it has proved to be an intensified course in aviation medicine. Following
successful completion of this course, the graduate is given his wings and assigned to an aviation
unit as its flight surgeon.
The major portion of the course is spent in ircreasing the prospective flight surgeon's medical
education in matters relating to the aviation environment. Other subject matter included in the
course is as follows:-

a. Basic physics of the atmosphere.
b. Physiology of respiration.
c. Physical effects of the lack of oxygen.
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d. P'iy.iical effects of altitude.
e. B.L;ic Army oxygen system.
I. Altitude chamber qoalifications.
K. An experience in the Martin-Baker ejection seat simalstor.
h. Examination an,,i function of the eyes and ears, particu.arly with regard to disorientation

and visual disturbances.
i. Heart and blc-od vessels as they pertain to function in the aviation envirouvr:t:.
j. Acceleration and --forces, v-ith cmphmsis on their application to aircraft accident

investigation.
k. Humin factors, pathology, and toxicol.;., w'th emphasis on their application to aircraft

accident invest igat ion.
1. P'rofessional role of the ph)siciaxn in aeromedical evacuation, with emphasis on eroper

selection and preparation of patit-nts for air m.vement.
M. Strss and fa ýgun, survival, escape And evsiojin.
n. i light sorgeon's role in the physical examination and selection of the aviator, along

with direct medical trectment o! tht aviator,
o. Introductory training in weather, navi3etion and aircraft system.
p. Link training, at the controls of the Army's basic aircraft to become familiar with the

machines his future partent, will operate.
q. Approxirratelb, 10 hours oi airplane and 10 hour-. of helicopter flight orientation

insti uct ion.

liasic Army Aviati,.. Medical Officers' Orientation Course (BAA.tOC) Curriculu'

This basic course is -onducted six times a year with an cnroliawnt of up to 30 students per class.
The Army's basic course in aviation medicine began in 1963 as a 3-week, 4-day crash course to met
the medical needs of an expanding Army aviation progrim. Ovev the past five years the course has
nad numerous revisions and lengthening, until it present i, s a 7-week course. The course has
been highly oriented to Southeast Asia, but not to the extent of comprising other facets of
aviation medicine training.
Over the past few years the department has nad an opporturnity to ref;.ne and upgrade the entire
curriculum. Currently all our instructors are MD! graduates and h:'ve as their primary mission
education and training. We are utilizing educational TV and this year produced in-house four
television clips with eight more in production, relating to material taught in the basic course.
We 'ave jusL completed an Army Flight Surgeon's Man,.2 of over 12-. pages, which will serve as a
textbook for the hasic course, as well as a reference manual for the n'n in the field. In the
area of qaality control, in addition to the end-of-co: *ý critique, w, go to the field Pix Months
after graduation i.r a follow-up critique. We rely he.. lv on the .oanth critique because we
find them much more valuable than the cid-of-course critique ft- signnificant contributions to
improving the course.

The training program has graduated the following totals Of Aviation Medical Officers:-

Fiscal Year Number

1960 30
1961 28
1962 60
19f3 72
1964 bo
1965 88
1966 180
19U- 85
19ý, 142
l9'? 175

A small select number of Army medical officers may attend one oi the following two courses -

The first program is the U.S. Air Force 9-week primary course in aviation medicine that is
conducted at the U.S. Air Force School of Aerospace Medicine, Brooks AFB, Texas. Following
successful completion of this course, he will be sent to thz U.S. Army Aviation School, Fort
Rucker, Aiabama, to attend a 24-week Army aviation medicine orientation course. This is design,'
to reorient the individual in terms of Army aviation medical policy, procedure, facilities and
philosophy. The total training program covers about 11 weeks, and is designed to reorient the
ncwly-trained flight surgeon to the Army's aeromedical way of life.

Army Flight Surgeon Desi~nations and Incentives

Without wishin' to argue existing philosophies, it may be said w-th a considerable degree of -ruth,
Loat when most people think about motivation they are frequently thinking about money or tangible
rewards. It is in this area that the categories of designation and incentives fall.
Upon successful compleLion of the basic course in aviation medicine, and this may be either th.
USAF, USN, or USA program, the individual receives the designation "Aviation Medical Officer", the
military occupational specialty D3160, the basic aviation medical officer's wings. He may be
placed on non-crewmember flight status and receive flight pay amounting to $110 per month. In
order to continue to receive the non-crewmember .light pay, the aviation medical officer must fly
four hours per ,wonth.
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r.ight Surgeon

After practicing as an Aviation Medi.3al Officer for one year and having logged 100 hours of lyivig
time, the individual my receive the designation "Flight Surseom" (his military octupational
spaciil•y D316U remains the same?. the flight surgeo.-s wings, anJ crememabe.- flight status. Crew-

emrbe: flight pay for the usual medical officer a&wunts to approximately $185 per month, 'ut it is
oo a graded scale and will vary with rank and active duty time. in order to remain on crewmember
flight status, the flight sL.deon must fly a total of 80 hours per year with 20 holirs of cross-
country time and 15 hours of night timi: Gf which 5 will be night cross-country. This minimum
flight requirement is, with minor exceptions, the same as is required of the Army aviator.

Senior Flight Surgeon

After seven years in the pra=tice of aviation medicine and 700 hours of flying time, the flight
surgeon %ay apply for a change in designation to "Senior Flight Surgeon". His ruilitary occupa-
tionsl specialty remains the same. He receives the SFS wings and his crewmueber flying status
contincues.
For ihose office-.s who enter andl complece the formal residency training program and receive their
certification by the American Board of Aerospace Medicine, the designation and inzentives remain
essentially the sam except for :he military occupatio_-al specialty. Upon completion of the formal
thret years of residency, the flight surgeon is considered board eligible with an ?US of C3160.
U,,on board certification, the flight surgeon is given the lDS B3160. The military occupational
specialty of A3160 is awarded by The Surgeon General and denotes professorship status or national
prominence in the field.

Army Flight Surgeon Assignment and Utilization

Army aviation medical officer/flight surgeon strength at the end of fiscal year 1969 was approxi-
mately 325. This included all personnel with MDS 3160, without regari to prefix. In terms of
assignme.-t and utilization, there are four major levels at •hich Arrry aviation medical officers!
flight surgeons are assigned:-

a. After completing the basic aviation sedical trainiag, the urit level flight surgeon can
be assigned to a military installation am .he post flight ourgeon or to an aviation unit as the
unit's flight surgeon. When assigned as the post flight surgeon, he will be working for the
hospital caniander; Aeu assigned as the unit's flight surgeon, he will be working for the unit
lin2 comander. From the standpoint of the ability to practice aviation medicine, the aviation
unit is usually the rwre acceptable organizational structure. d'nis category reprecents
approxmiately 55 per cent of medical corps officers with the M[.; 3160.

lo. The second categor7 of utilization is that of staff command. These are Army fli%.t
surgeons "ho are assigned at staff command levels such as division (division surgeons), brigade,
major Army comands (both in COMBS and overseas), and DA level (e.g., Office of the Surgeon
General). These flight surgeons have primarily medical administrative responsibility and practice
aviation medicine as a secondary duty. This category rep?.'.-ents approximately 7 per cent of
medical corps officeri with the 11D$ 3160.

c. Tle third category of util> ation are those flight surgeons assigned in a consu, ant
category. This group consists of Army flight surgeons who have received basic aviation medicine
training, but have also been trained in one of the clinical specialties. They lend depth tc_ the
aviation medicine progrcm. Aviation me,'cine is a horizontal specialty, and the flight surgeon
receives considerable, but not complete, training in each of the clinical specialties. The needed
depth for consultation required by the flight surgeon i' many of the clinical specialties is pro-
vided by this group. This consultant category fills a significant need. Thera are many
installations at which Army aviators may be assigned in insufficient numbers to justify th-
assignment of a full-time flight surgeon, but one of the clinical specialists assigned to that
installation can be trained basically in aviction medicine. This category represents approy•mately
13 per cent of medical corps officers with the MDS 3160.

d. The fourth categor-. of utilization is that of the specialty of aviation medicine, These
are individuals who have either completed or are ir. the residency program. This category
represents approximately 10 per cent of med-ical corps officers with the NOS 3160.

e. A fifth group comprising approximately 15 per cent of medical corps officers with the
MDS 3160 are those no longer active in tue field of aviation medicine. This group contains mostly
senior officers or those individuals who have enterei clinical residency after serving as unit
flight surgeon.

Current employment may be summarised as follows:

Unit level 190
Staff and Command 29
Consultant 63
Speciality 43

325
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indoctrination wbich includes a low pressure chamber -)rientation conducted at the Naval Air Station.
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swr9g0*'Z AlSiJtEal. Approvat for this course is expected in the near future.
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"OVARY

lhe historical development of training in aviation medicine
in the i~oval Aiir Force is briefly described. The present
s;itu.ation i.ý; outlined arid possible weaknesses indicated
alonq with suie--,utiono for improvement.



It in my task to introduce Biritish views in general terms, for I an to be followed by other
speak~ers who will examine specialised aspects in more detail.

First a definition - aviation medicine may he considered as the environmental or occupational
medicine of fli.1-ht. This has both clinical and non-clinical a6Tects, and as teaching, af the clinical
aspects is largely, if not exclusively, a ratter for clinicians, what I will say will refer par-
ticularly to non-cl~inical aspects.

Just an tecihnolo~y Lar developed faste.;t in wartime so hf's aviation meriicine, and the mi2.itAery
need for ne'w informastion hlis initiated murh effort ootr. in research and in tzne practisý of aviation
medicine.

In the U~nited Kingdom, there haa always been a somewhat pragmatic approach to matters of this kind
and the teachinr of aviation medicine is no exception. in the. 1914-19Thý war emplizsis was on
selection of aircrew. The Vedical Officer was larg-ely left -to his ownm Levices and denlt princinally
with morale, medical fitness and iccidents. As hostilities developed so dliK irnter'Žst in such other
matters as oxygen equipment, and '. " book. :ritten by 11. G. An,!erson, a Vlleical ,fficer of the Royal.
Navy, in 1919 has chapter headinrs not altoi-ether unrer;resentativo of a modern instructional course,
despite the obsolescence of some of itb material.

In the interwar years lessons learned in conflict were largely forgotten and t!.e ccrncent of the
!-:edical Officer as an all-rounder persisted. This was reinforced by the knowledg-e tinit any (doctor who
was fit, willinpg and able could be trained to fly and thus get a direct insig:1nt into th.e stresses
experienced. This is how Matters stood at the start of the war of 1939-45.

Ver 'y shortly before this war the R~oyal Air Force physi.ological laboratory (in 1945 its nar! was
changed to the Royal Air Force Institute of Aviation X~edicine) had been, formed at Farnbcrosvh1 within
the R~oyal Aircraft Establishment and the nucleus of a cadre of research workers came tog;-ether. From
this laboratory's earliest days teachin, was one of its responsibilities. The staff rave lectures to
both Medical Officers and aircrew, and indoctrinated aircrew in th 'e une of new systern- of personal
and survival equipment. The subjects tauLght related to practical service problems, oxykgen lack,
black out, survival and rescue, instrument illumination, night vision, effects of cold, an-, so forth.
Courses never lasted more than oreC week. Two contemporary factors were of much importance; firstly,
the appointment or Flying Personnel -edical Officers, principally from those w.ho !.ad' been taurmht to
fly before the war, with responsibility, inter alic, for aeroma-dical traininr in their Co-rnans; and
secondly, the use of mobile decompression chambers for indoctrination of aircrew ir. the use of oxyrer.
equipment, and for decompression testing. -hese chambers were run by Yedical Officers who had
usually been given some additional training. Other special devices such as nirh,-t vision trainers were
used also. However, to summarise the war period, traizrinF, both of 'Medical Of-ficers and aircrew,
thourh often intensive, was yet irregular and without a master r-an; conseauently many officers had
no systematic training.

After the war there was a period of runr down. Tserz was a reduction in the numnber of courses,
but one or two spasmodic efforts were made to hold lonrer and mo*re advanced courses. ':e -e 1 nouie
likeý to mention the two aspects of aeromedical trair'.n.- - trainin:- if' :*edical Officerz ani tnal. of
aircrew; tnese are separate matterz yet thie latter depen'ls heavily on the former.

*.ith tne introduction of large suo4ntities of nresnure k-arnents acn.4 presr:ure lrr'-at-inr equipment
the task of aircrey indoctrination becane too r~e~t for th-'e Royal Air Force :nft;it-2:-o f -vi~tion
Yedicine, and in 196C the Aeromedical .raininf7 ...e-tre was set un at R~ova! A.ir Force :tstion *.>-woodi for-
this purpose, about which you are to heur later.

L~ith reggard to Yedical Officers, the ilyinp, ierzsonne' Y-e-iica- Officer concept '*.,A- ,en re*ained
and up to 1965 there was a total. servicr. e.;tablishmnent o' 1- of them, b-.t two disauývantan-e5 .e-e
becoming apparent - the officers themselves tad been. riven. no system-atic traininr- in'.5tion -eA-c1ne.
and there was some difficulty in their retaiinis proficiency of fii~Skil duýe to d4iffict'lty of
access to aircraft, wh-ose cost was increaszi-.. steeply. :h-eir number h-.s now teen rde tzs five.
lzucilentally they are now called simply Yedicall Officer (i'ilotn..

it was acknowledged, as part of an extensive review of ar:atvon medcine 4n *.-e _-Dova. a.r :crce
47-9C66, that aeromedizal trainin.- of Medical Officers was inadecuate cznj t:at so- e stet-s -were re-rirec_

tz i-trove matters3. On the service si -e a srecialty in aviat-.n -aiiewas Set -..:itnerto
smecialty of aviation physiolory had ex~sted zredominantly tr s::o--rt researchý., a oraofe:Ssor in
aviation -medicine was appocinted and a cittegory of --li;:±-.t Yedica' Officer was createi. _-romn :t"s co-;rse
of --raining a diploma in aviation medicine was develoved withý th.e 7-on~oit Board of th.e koy3. Co-'egeIof Physicians, London and the Rloyal College of .iurgeons :dgad s aminin, auth-ority. -he :-Ova:
Akir Force Institute of A'viation Medicine is the teaching authority, "ut it is herdconr-i~eratly by
clinical consultant stAff of the Rusyal Ai orce ana cv neii-1ofcr fteArdrosin on
Yeeclival Service, the Board of 7rAde and others.

You wrill hear more of Vne J)imloza course fro= anot:_5 ,r srpea:<er later on. sf~i:. ay: here
that it is an oo~en course desioned to 4z-ve medical officers fra- .. atever source a sv!;te-i-.c u:n
in both civilian and ailitary aspects of aviation med4icine. :ts -use!5..ness -for serv_:....... z



re:!uct-,; ty th,- exclu';ion of cla,;sified material and certain specialiaed matters related to specific
e,'.Ji•'.r.•t , u:;e i% t.is service. It in, however, an important corner stone on which a sound aero-
re' iicum educational fsyotem for the services can be built.

A good training syste.¶ depends on the availability uf suitable books. The Royal Air Force's
principai effoet in this sphere is the Textbook of Aviation Physiology published in 1965. This is,
t:owevwr, a highly specialieed book primarily for the research worker and it does not cover aUl aspects
of a•viation mediine included in th.e diploma course.

At the present time other shorter courses are run also at the Institute. An introductory course
for Vedical Officers joininr the service, cczirses for senior officers of non-medical branches, refresher
courses for Medical Officerr, and, as many oi you know, a course organised by this Panel of AGARL for
NATO officers is to be held at the Royal Air Force Institute of Aviation Medicine in the spring of 1971.

It is sometimes forgotten that in the Royal Air Force some aviation medicine is taught to aircrew
under the aegis of the Director General of Ground Training. This concerns survival particularly and
is done within the individual Royal Air Force Commands at such places as the Jungle Survival School,
the Winter ;urvival School, and the .5chool of Combat Survival. Training is devised and undertaken by
Medical and other officers from the Commands concerned.

Much remains to be done; for Medical Officers there is a need to improve the diploma course both
in content and method of teaching; and systematic aeromedical training of Medical Officer (Pilots)
would appear to be necessary. Standards of knowledge of aircrew must depend in the long run on the
general aeromedical education of the Medical Branch, and it would seem essential to have some method for
controlling and co-ordinatinp the teaching by Medical Officers undertaken in the wide variety of aircrew
traininA. establishments.

"With regard to books, I believe that there is a need in the United Kingdom for a text book of
aviation medicine following the syllabus of the diploma course, and I believe also that we all should
keep firmly in front of us new teaching methods and techniques such as programmed teaching. In service
organisations, which are prone to suffer from changes of staff, perhaps these new methods haie more
ialue than in education generally.
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SUMMARY

1. The responsibility for the education of medical officers of the Royal Air Force
in Aviation Medicine is divided between the Medical -raining Establishment
(Administration), the :entral Medical 5stablishoent (clinical subjects), the Itstitute
of Pathology and Tropical Medicine (preventative as.ects and aviation pathology), the
Aeromedical Training Zentre (personal equipment) and the Institute of Aviation
Medicine (pkqeiolog1ial and psychological aspects).

2. The Institute's participation i- this progranne ia organi3ed by the trai-.-ng
section and consists of a 5-day Introductory Ccurse given to all Kedical Officers on
entry; a 3-week Orientatlon Course at approximately 5 year intervals; and a courts
of six amoths duration for the Diploma in Aviation Medicine offered by tie Royal
College of Physicians (London) and the Royal College of Surgeons (England).

3. The Section also orgmisee 5-day courses for Senior Officers of non-sedicul
b,-3ches on current aeronedical projects and research progtawmme and short half-day
presentatio-, for Flii:ht -afety Officers, .. taff College 3tudents and civil'an Medical
Aeronautical and Tec.nical Societies; and will aist, provide exter•al lecturers.

14. Syllabuses are derived frog relevant experience, consolidated into proagree by
discu3sion between lecturers, and validated by a continuing process of debriefing and
consider research by question•aire, The content of any one course depends on the aims
towver constant espbasis is placed on v-'actical wo-L and situational methods.

5. Lecttzrers are drawn .-roa the training section, the research staff of the institut*,
doepital Consultaats or civilian practitioners in Ccmrcial Aviation or Goverament
Agenries dependirg on. the nature and stat•s. of the :our-e. Lecture briefs are pro-
vided to avoid dunlication conflict or discrepk~cies and ensre the correct orientation
and continuity.

6. -laasaroae are well. eu'ipped to modern standa.-ds; tl.e researcn facilities of the
Institute are utiliand for .-act--ral •rk.

7. Zxperienco has shoun thxt there is a requi-enent for a comprehensive series of
textbooks based on the syllabus. f.or specific teaching progp'wes in subjects with a

degree of sf~xdent resistance - such as statittics and psy-tholosy, and for instructional
filas designed for a post-graduate medical audience.



Tht responsibility for the sdtacatioe of medical. o'ficera if. the koyrli Alr ::orce 4z ,iirideo
between:

Medicsl Training ietabl i sie. AJtaini-truriot

toentnal Medical i&stab1~shcent * linicCi %ý,dic:ZW

Iratitute of Pathology and ?ropicel Pedic~ne * Lotjc d:rcazee and
prevective ved:. Ire

Aerocedical Training -tte.te ~~e pers~onall
erapeenmt

Institute of Aviation Medicine. 4=~tl~pfyil7ad

?rainin; .3ection at the Institute i4 respon&Sible for '%trition &n!oeg c t~oo
tnaining but has further nespcexsitili ties in that it is tas-ked wi:~ tt or!nist.? of .,,ecialimid
cothSet for nos-caedical persornel. The couarser run byreis ata can ertszie as
fol love:

MIedical

)iplom ln Aviation Medicine .6 vmatrz
lntrodsbctory 7Aarses for Medical Officers..5 days
Orientation ý'marna for S'enior Medical Cfficen .. 9k

IPom-Medizal

Senior Officoer Zourses .5 days
fliot Sfety Off icera Cr~rasea I day

la addition, 74rainiing .. ectionahas to arrange visits to the Instituts by cuttl-e orrarnsationa
such as British and Fs'reign Staf~f Cotlsgn, =irilia, %*dical Irfr tec?-aicai sonleti.a etc.

It is the intention of thin psapr to outline thbe teachimg tastes of t~e zedical sad& noc-Cpdi cal
Ceatrses.

fr&troductcrý- COwnas for Mecca'e. Cffýctn

At preaent newly ecraissite J medical officers come !-o the Inst Itute for a f.,ve-da3 perioad of
basic instruction in Aviation '!eiciae fvllowing one montb's geazeral a;ervice tn-i~izC at. tr
Offijeer Zeota -Tra--%iag tnit, iJU Bcmloa. This chase is integrated trio '.he gaenerill scbwne of
initial training.

Initial ?rmiaing )f Medical Cfficers

;eaeral Se-rvice L'raini ................................. 1 7 n
i;stzttjte rof Aviation Medicine...............5 d vs
Aeroseedical 7rsining :entre ................. 5 tjfs
institute of Pathol->iy Ir :rrcic~ Medicine.......... days
Medical 7raining £atj~blis1.nen~t..............5 dakrs

it is coosiderci: the; too such ti2De d_-voteda t', Ietailed physilogoy at an early z~taE-t -;n
detrimental and five days hAs ;ee~n ailoted to tais sspect of the Introductory ?hzase. T-he cc 'ect
is not to a~ttempt to trax.n, that is to -ýUalify a student to carry out spca~e -t~tes, but to
ase kxin aw-n of the scope of =s n-ve eanirmenet. t:= to six or 3even y.ars ago the courst
atzewpted to give the mnay nedical office-r a cccprehc-nsive trainin; in zotn theore.tical mater-Iai and.
practical sitills bnt this was rarer suqccessful. The student was subj:.ect~ed to :i hars of'
instruction compressed into 2 weeksaend sll th-is di;d iams confuse him it-h an abundance of' factual
information. At the ea-se ti"e he was ex-pe-cted to learn the skiflls necessary to enabile bei to fit
equipment sach as casks, helmsets a=d pre-sazre clothing. The reason for demnading such a high
sttandard in those days beE becatise the uew medical officer nigh-: find* hifsel! :n sole mediýcal
charge of a flying unit.

As the nuaber of flying at .tinns3 in the Royal lir Torte has d±ecreased over recent yuan- so
the chanc-es of an inexpernenoet sedice7 officer b-zng costed avn~rielne to vzch a wait hare
cornespoarding.y daimnisbved. is is posted nwmada-rs to a unit to sente .;iier a senior rtedic.J
officer who can Cir: hisa anvi-e andi the tnnc-fit o:* his greater ext -ic'nct ani advanced training
*~g. Diploma in Aviation Medicirne.
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It wit, t.-,re fore on this b:injo that the present Introductory Course was desil-ned. The
inltt il itm w.,i t,) rmak.e the luhlject an interestinr ais po:osible and thun to stimulate the student
into ,•viir:ri., furth,.r knowl.,dye. There were two main reasons for this:

1. Avimt ion medicine is not tnau:lt in most medical schools so the junior medical officer
iý. ben., pre•!rnted with large arena of his future work that he did not even know existed.
That .'o,4t of his new !irona of reý;r'onaibility depend on a sound understanding of
:vhysioloeical principles co.er. asi . surprise to him, as he thought that he had finished
-ith physiology early in his me-dlical student career.

tws found! th.at most junior medical officers on entry had only a poor knowledge of
noth the working of modern air forces and of aviation generally. Hence there was a need
to place rpecific physiological topics in context. This not only made them more
memninnful but wan in keeping with the educational principle that any teacher should
in.atmntly be .hI, to answer his students' cry. "But why do we need to know about this?"
:-csmpl,-a of thit inclules ..ubhecta such as eJection, survival and thermal stress* It
was difficult to impress on a student the necessity for him to study the physiology of
heat re,-tlation in relation to, for example, cockpit heat stress in the tropics, when he
did nut know what the aircraft wore which poned this stress, what their role was and what
tlzev were doinF in the tropics anyway. References were made by students to dog fights
an] niht fi.htro which indicated their out of date knowledge.

The teachin.- of the junior medical officer is carried out exclusively by Training Section
!-taff who can from person.l experience illustrate the various topics under discussion. It is
con ;tlered that personal exoerience is an essential quality of staff members who have to teach
Junior medical officers. To teach theoretically from a book without the benefit of personal
,xpoerience invariably fails with this particular group. It must be remembered that they are on
the thresahold of their careers and must be impressed at this stage.

'rhe formal lecture technique is for the most part not adopted, classes becoming lessons in
whi.-h the st,,dnts, with direction from the staff, identify problems, and proffer possible
solutions. No attempt is made to go into great technical detail as this only tends to confuse at
thin stnare. In the case of assisted escape, for example, an idealised simplified system is taught
sc thit the students can develop an understanding of the problems and general principles without
worrying too much about the difficult task of remembering the detailel timings and workings of
various system operations in the different marks of ejection seat. Great stress is however
plated on the fact th.t the student has the responsibility of finding out, when he is posted to his
unit, what type and mark of seat his nircrew will be using and the specific performance and technical
details of those seats. By the application of this basic understanding of the principles involved
it is felt that he emerges a more competent practitioner than the doctor whose basic training
comprised learning performance data and operating techniques. In our opinion such a doctor is
merely a medically qualified safety equ

ý
.p..:.'nt worker.

At this point you are reminded that our five-day course is merely part of the junior officerts
service medical training. When the student leaves the Institute.he goes for a further week's
instru3ction at the Aeromedical Training Centre at RAF North Luffenham. The five days spent at
AMT_' are concerned with the *Familiarisation with Aircrew Equipment'. Here the junior medical
officer sees and handles the hardware which is in current use and which has been designed to combat
the difficulties that he has heard about during his week at the Institute.

The numbers per course are limited to ten or twelve. Such small numbers are advantageous as
they tend to encourage a greater degree of relaxation in the staff/student relationship which is
essential to this form of teaching. It was noticed that there was initially some resentment as
the new doctors, comparatively recently escaped from the classrooms of their medical schools,
found themselves back again behind desks with yet more facts to assimilate. This resentment was
quickly dispelled if the formal classroom atmosphere was removed.

To summarise, the Introductory Course for Medical Officers attempts to arouse an interest in
a branch of medicine which doctors have elected to follow but which is for the most part completely
unknown to them. This is achieved by informal teaching, involving the students as much as
possible. At the same time they are introduced to the Institute and see some of the research
which is toing on in the field of Aviation Medicine. By arousing their interest they are
stimulated to continue their own learnin!- and are helped in this by being directed towards sources
of further information such as books, papers, publications etc., many of which are supplied during
their course. Finally, with thin groundwork, they are posted to units where they will work under
the direction of a Senior Medical Officer who will continue their education until they are ready
to progress further in their chosen careers.

ý;ubsequent Training of Medical Officers

If the career of a typical non specialist medical officer is followed it is found that after a
period o! about five years he has served his apprenticeship out in the field under supervision.
For the most part he hhas had no direct responsibility for aeromedical problems but naturally his
exoertise hvs erown with his increasing experience. At this stage if he chooses to concentrate
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on the care and health of nircrow he can elect to t;a:e -Study Leave to :ltudy for his Diploma in
Avi.tion Medicine, which will ~,ive him both professional recognition and the service qualification
of Flight Medical Of:icer. The details of the Diploma in Aviation Medicine are contained in a
separate lecture. It must be pointed ouit for the make of completenesa that the Diploma does not
automatically confer on a medical officer the status of Flirht Medical Officer as it is concerned
with aviation medicineoin roeneral so a further period of one month's study is required at the
Institute and at A2:W7 durin! which the milit.ary aspects of aviation medicine are thoroughly
covered.

What of the entabli:ýhed medical officers continuation training? In the past Refronher
Courses for Senior Medical Officers have been hold at retolplr intervals. These courses have been
nupplanted. by a new policy which direct., that :;enior Medical Officers should every five years attend
an Orientation Course of three weeks duration held at the Institute. The title has been changed
from 'Refresher' to 0Orientation'. This was to recognine the fact that most Refresher Courses
spent their time revisint old knowledt.e and never pro•:renned from that stage no that all that was
ever achieved was a steady state. The new course accepted the fact that the Senior Medical Officers
have a considerable understanding of the subject of aviation medicine but require periodic updating
of information and also an insirht into future developments.

As with the other courses, adequate time is devoted to discussion because this particular group
of students are practising doctors in tihc field of aviation medicine and can from their considerable
practical experience bring to the notice of the lecturers any difficulties they themselves may have
encountered in the field. In this way the course in considered of preat value, providing the
opportunity for a two way interchange of information.

It is not possible to present pictorially the complete programme for the course but a few
examples of typical discussion subjects will illustrate how the course attempts to 'orientate'.

1. Recent developments and experience in assisted escape.

2. Some aspects of current aerodynamic design.

3. Recent and future developments in Oxygen Systems.

4. &ffvcts of noise on communications in aircraft.

The course is also characterised by the fact that it is not confined to aviation physiology.
Clinical aviation medicine is included and we have lectures and presentations by visiting senior
clinical consultants and specialists.

Thiq course in particular is concerned with the presentation of up to date information to the
students, so naturally the services of leading authorities in the particular field are obtained.
It is here that a recurrent source of trouble is encountered and one which must be familiar to all
involved in teaching. The problem of the expert who is not a teacher. It matters not how expert
the speaker in in his particular field; if he cannot transmit his information to the student he
has failed in his task and we have failed in our intention. It is simply a matter of communication.

What is meant by that? The Institute has excellent lecture rooms fitted out with all the
latest training aids, facilities for slide projection, film projection, Vu graph etc but all too
often these facilities are not used at all or if they are, they are abused. All too often the
traditionnl lecture is adopted, a monologue of up to 60 mine duration with a brief period at the
end for questions. 35mm slides, if shown, are incomprehensible, and contain information which
could perhaps be digested in a paper or publication but which in classroom visual display takes
several minutes to decipher. While the student is attempting to do this his attention is diverted
from the spoken word and there is a break in the train of thought and subsequent loss of information.
Speakers time and again fail to realise that there is a requirement for specific teaching slides and
that the straiphtforward reproduction of research data quite often fails in its purpose with a
class. Lecturerm are reluctant to change their habits and are indeed resentful of criticism which
is intended simply to improve their presentation. From this point of view we are indeed fortunate
in having the full time services of an Education Officer. Doctors appear to resent their
professional colleagues' criticism but are prepared to listen to and take notice of an authority on
teaching. Since the arrival of the Educauion Officer there has been a marked improvement in the
standard of lecturering technique. Everyone tends to have a inflated opinion of his own ability
when it comes to lecturing and it is surprising the sobering effect of a critique given by an

Education Officer who has been sitting at the back taking notes of one's technique.

As a further example there is the problem of the blackboard artist. It is practically
impossible to draw accurately on the blackboard at the first attempt the Oxygen Dissociation Curve.
Zveryone has seen lecturers attempts to reproduce its complex curves and then try to relate points
on the curve to the axes. The answer lies in the Overhead projector. But of course it takes time
to convert people to using new equipment and many people still believe that the only requirement to
teach is the knowledge of the subject and a piece of chalk. However, it in not the aim of this
paper to discuss modern methods of teaching or classroom communication but experience at the
Institute has shown the value to any medical teaching organisation of the employment of a professional
teacher to advise on such matters.



r'o purnue a little further thini divrension into the practical problems of teachingg everyone
iv. aiwnre of the .iifficulties poned by the ahortae of adequate textbooks in aviation medicine.
ýýeny Air ,'orcem. proht-e their own HandbookA and Manuals but these tend to have a national bias
and only highlight the need for a g:eneral textbook of balanced opinion and teaching in general
ortnciplea. At the RAF Ini:titute of Aviation Medicine this is overcome by providing the students
with precis of lecture'i and with reprints of relevant papers covering the particular subject under
di:,cussxon. At the present time an experiment in in progress using programmed texts to help the
.tudent in his unenviable task. The criticism of the lack of suitable textbooks also applies to
that extremely valuable vi.;uul aid - the film. The environment of flight is extremely difficult
to brinK into the cla-isroom. The film can help do thin but there are very few good films made
for the post graduate student of aviation medicine.

: N'n-eedicnl i ournes

For several yeo-s now it han been considered by the Air Staff that all aircrew, especially
those in supervisory and command appointments, and senior engineering and equipment staff, with
,day to day responsibilition for the servicin?- and supply of present day equipment, need to have a
thorough knowledei of the physiological problena of aviation. To this end the Institute provide
six h-day cournes per year for senior officers of the rank of Squadron Leader and above in the
previously defined anpointments.

The couri.e syllabun tii desi.-ned to provide:

a) BAr*kFround knodil.dge of aviation medicine.

b) A review of problems currently facing aircrew with emphasis on those problems of
more recent importance.

c) Review of current trends in aircrew equipment and of the latest equipment in
operational use.

d) A survey of matters nf operational importance in the current research programme
of the Institute.

e) Ample opportunity fr,.- discussion of individual problems in Aviation Medicine with
the Institute Staff..

This course is again thought to be valuable because it affords excellent opportunities for the
exchange of Ideas and opinion. It brings to the Institute, senior officers of wide ranging
experience, from different commands but usually with a degree of built-in scepticism about the
importance of aviation medicine and downright criticism of the efficiency of in-service items of
equipment. Recruiting for theno courses is allegedly on a voluntary basis, but does not appear
so in practice. Commands are allocated vacancies but inevitably we find the courses under-
subscribed on the voluntary basis - the numbers are invariably made up of officers detailed to
attend.

There are usually on the first day several auspicious faces and so time is devoted to
explaining why they are here and whal is going to happen. It is explained that the object is to
encourage open discussion, that they are at liberty to question opinion and dogma and their
questions and problems will be appreciated and valued. When the initial reticence of the etudent
posted onto a course and his antipathy to the lecturer facing him is broken down, the atmosphere
becomes more relaxed, tongues are loosened and the course proceeds.

No more than four presentations are arranged for each day, giving at least half an hour's
discussion time at the end of each session. In practice it is found that rather than having to
deal with a few forced questions compressed into the final five minutes most speakers have great
difficulty in escaping before the next speaker arrives at the classroom.

A comprehensive de-brief is always conducted at the end of each course and as yet there have
been no dissatisfied customera. The students invariably suggest that more generle. duties
officers should attend the courses. It is felt that here our publicity organisattion is at fault.
Tor many years doctors in aviation have been viewed with suspicion because they caly speak
to aircrew either through lectures or articles in Flight Safety magazines. Usually the content
of these lectures has been prophesies of doom or warnings of what might happen if....|3 This
has accounted for the poor appeal of courses in aviation medicine and the reluctance to volunteer
for them. Experience with the Senior Officers has shown that once they have been placed in a
direct face to face situation and that once the problems have been explained to them, the
difficulties are appreciated much better. Courses depart as effective ambassadors because they
possess understanding as well as knowledge.

The detailed programme varies from course to course, each one being tailored to the interest
of the course members. If there is a predominantly aircrew course then the presentatior, concen..
crate on their immediate ntereotn ani so on.

SCopy'eSt "-b
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It has already been stated that the formal classroom tends to inhibit students - indeed the
very title of student is intimidating and signifies some degree of inferiority. Appreciating
this, the words students and lecturers will be eliminated from the vocabulary in future.
Lecture rooms will be re-arranged so as to destroy the classroom image with its rows of desks
and schoolroom atmosphere. Small points, but it must not be forgotten that the prime aim of
teaching organisationa is the efficient acquisition of knowledge through understanding by th-
"student" and here the word student is used for the last time.

Directorate of Flight Safety Coursec

Each flying station in the Royal Air Force hnr its Flii'ht Safety Officer. Durinr tne initial
training of Flight Safety Officers each course spends half a day at the Institute where they are
given on average three presentations on aeromedical aspects of flight safety. The subjects vary
dependini, largely on the availability of lecturers but are usually concerned with general flight
safety topics such as a psychologist discussing "Human Error" or a biodynamicist talking about
Recent Ejection Experiences. A small task but an essential one in the wider dissemination of
knowledge of matters of aeromedical importance throughout the non-medical branches of the
Royal Air Force.
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ABSTRACT

1. BASIC TRAINING IN AVIATION MEDICINE

I.!. Air Force doctors intenJing to practise in flying units attend a four-month training course at

the Aviation Medicine Specialty School.

This School is attended by young physicians having recen~tly been awarded their diploma, who
will practise in the military sphere during periods ranging from a few years to a whole career. The aim
of the assignment is to provide theoretical education, clinical and practical training, and to promote
the integration of the future flight surgeon into his new and very specific medium.

The problems arising are related to a necessary evolution of relationships between teachers
and students.

1.2. The School organizes courses of various duration for the training of reserve Air Force
doctors.

1.3. Aeromedical training in civilian universities is provided through lectures and visits which
vary slightly in number and importance according to the medical colleges. Doctors who then obtain their
Aviation Medicine diploma can conduct medical examinations in aviation clubs.

2. HIGHLY SPECIALISED TRAINING IN AVIATION MEDICINE

Aeromedical specialists of higher level are recruited and trained by the Air Force, according to
accurate and prescri;bed standards. Physiologistc go through the successive stages of "assistanat" (4
year laboratory and college studies), then take a competitive examination for the title of "research
specialist of the Armed Forces Health Service".

Clinicians take corresponding competitive examinations to get their medical "assistanat", and then
become physicians or specialists in military hospitals.

Finally, after taking an "agregation" competitive examination, the latter can become professors in
one of the specialties taught at the aviation medicine specialty School. Modifications of this scheme
are being planned.

Civilian education systems do not provide competitive examinations ratifying very sp,:.citlized
training.

3. TRAINING OF PARAMEDICAL PERSONNEL

In France, training is provided for civilian and military air transport hostesses. Personnel in
charge of pressure chambers is given specialised training.

RESUME

1. LA FORMATION DE BASE EN MEDECINE AERONAUTIQUE

1.1. La formation des mddecins de l'Armde de l'Air destings I exercer dans les unitis volantes se
fait par un stage de quatre mois h l'Ecole de spdcialisation de mddecine adronautique.

Cette fcole recoit de jeunes midecins rdcemment diplomds qui exerceront en milieu militaire
pendant une pdriode allant de quelques anndes I touts une carribre. Le stage vise h la fois I donner un
enseignement thdorique, une formation clinique et pratique, et A favoriser l'intdgration du futur nddecin
de l'Air h son milieu nouveau et bien particulier.

Les problbmes qui se posent sont lids aux ndcessitds de l'Evolution des relations "enseignants-
enseignds".

1.2. L'dcole organise des stages de plus ou moins longue durde pour la formation de mddecins de
rdserve de l'Armde de l'Air.

1.3. La formation en m~decine adronautique en milieu universitaire civil se fait par un ensemble de
conferences et de visites dont le nombre et l'importance varient ldgarement selon les facultds de
midecine. Le diplgme de m~decine adronautique qui peut 6tre ensuite obtenu permet aux mndecins qui le
possbdent d'assurer lea examens mddicaux dans les clubs d'aviation.

2. LA FORMATION HAUTEMENT SPECIALISEE EN MEDECINE AERONAUTIQUE

Les spdcialistes de mddecine a3dronautique des niveaux supdrieurs sont recrutds et forrns en milieu
selon des normes rdglementaires prdcises. Les physiologistes passent les dtapes successives de
"l'assistanat" (4 ans d'ftudes en laboratoire et en facultd), puis du concours de "spdcialiste de
recherches du service de santd des Araies".

Les cliniciens passent des concours iquivalents d'assistanat de nmdecine, ou de sp6cialiste des
h~pitaux des Armdes.
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Ces derniers lieuvent ultdrieuremment, &aprts caI concours d'agrifgation, devenir des enseignants d'une
des spdcidlit~ds enseign.~es I l'lEcole de spdcialisation de mddecine adronautique. Des modifications de
ce systchme sont actuellement en projet.

11 fl'y d p~as en milieu vivil de cuncoura rodglementant la formation tras specialisde.

3. FORMATION DU PERSONNEL PARA-MEDICAL

11 ex:.4te en France unei fo~rmatio~n des h~tesses pour I'avjatjan de transport civile et militaire.
Le personnel charge' des caissons 3 d~pression recoit ume formation spicialiade.



In France, aviation medicine is taught both from theoretical and practical viewpoints to various
categories of personnel: physicians, aircrews, engineers, business personnel, paramedical person-
nel. This paper deals solely with the training given to physicians, and is based on long and
concrece teaching experience.

I BASIC TRAINING OF PHYSICIANS SPECIALIZED IN AVIATION MEDICINE

A) MILITARY

The main aviation medicine training provided in France is that of the Air Force medical
officers.

All the doctors who have obtained their degree and are called upon to serve in the Air Force
during periods ranging from a few years to a whole career attend a four-month course at the Ecole
de Specialis~tion du Service de SantE pour l'Armde de l'Air (Health Service Specialisation for the
Air Force).

This course follows a six-month assignment at the Application School of the Armed Forces Health
Service, during which the strictly military aspects of a medical officer's training are covered*.

This allows the four-month course to be devoted to specifically aeronautical training, as all
the knowledge necessary to practising military medicine has been previously acquired.

According to the regulations in force, the main purpose of the Specialisation School is to
provide doctors with "the complementary professional teaching necessary for the accomplishment of
their mission".

This primary objective can be aVhieved through two intermediate objectives:

1) The School gives its stude ts the knowledge necessary to practise aviation medicine on the
flying personnel of the units.

This knowledge is of a theoretical, practical and clinical nature; it covers aviation
physiology, medicine, psychology and psychiatry, ocorhinolaryngology and ophthalmology,
biochemistry and biophysics. It also covers the organization of the Air Force and the
connections between the Health Service and the Air Force at various levels.

Such knowledge is provided by means of lectures, practical demonstrations in various
Health Service laboratories (Central Aerouautical Biology Laboratory and Aerospace Medical
Laboratory of the Bretigny Flight Test Centre), clinical assignments (in hospitals, in
services dealing with aviators, in medicine, ophthalmology, otorhinolaryngology, or in
psychiatric services outside hospitals: e.g. the Air Force Medical Centre of Clinical
Psychology).

Therefore, in teaching the curriculum, one takes account on the one hand of the necessity
of providing st'idents with surveys and synthetic reviews on the topics with which they
have to becow- familiar, buL, on the other hand, one does not lose sight of prevailing
positions and inte.rests of most students.

It is essential to consider these positions and interests for tuition to be effective, and
for communication to be created between the teaching staff and students, thus allowing a
better integration of knowledge.

The students attending these courses are recently graduated doctors, having just obtained
their officer's commission; most of them have held responsible functions in hospitals
during the last years of their medical studies.

"Host of these young doctors are primarily interested in the clinical aspect of medicine,
particularly the physiology and psychopathology of the Flying Personnel to whom they will
have to attend.

It is therefore essential not to consider them as beginners or uninstructed students, but
rather as acknowledged doctors desirous of acquiring a specialty, and with whom dialogue
is possible and desired.

It is also essential to emphasize all the clinical aspects of aviation medicine since this
facet is the best understood.

Teaching methods have been used to reach these objectives and to maintain the interest of
the students participating in the course. For instance, round table discussions are
frequently held; they gather specialirts of various disciplines to discuss the same theme.
As far as some subjects, such as psychology, are concerned, dynamic group psychology tech-
niques have been resorted to: their purpose was to help students to discover some clinical
facts, which professorial lectures could not have achieved. In some aspects, this Aeaching

* In the French Armed Forces, the Health Service is common to the three services: Army, Navy,

Air Force.
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,11 psychology was clobly related to M. BALINI's work. It has enabled the students to get
to the facts to learn through a personal approach, both individual and in groups, thus
making knowledge integration possible after actual experience.

For the last few years the predominant feature in the general trend of teaching has been
emphasis on clinical teaching as compared to physiology teaching, which used to prevail.
Another important characteristic has also bren the development of the most specific and
.. pplied aeronautical physiology, to the detriment of traditional experimental physiology.
A certain development of pedagogic research should also be pointed out, although varying
according to the disciplines considered.

2) The School also aims at the preparation of students to become integrated into the environ-
ment where they will be called upon to live and work for a number of years.

It is always difficult to pass on from being a stu'ent to being a professionally respon-
sible person. This is a turning which the School should help studrdnts t., take.

This aim can be achieved, of courst, b, providing the doctor with the scientific knowledge
necessary for practising; however, this is not sufficient. The School should also facili-
tate a kind of previous integration into the environment, thus warding off adaptation
difficulties which would not fail to aggravate the obstacles to be overcome by entrant
doctors.

In order to do this, the School uses three different working techniques or methods:

a) It promotes familiarity with the Air Force environment: visits to air unita, r.;ctit;,s,
discussions with aircrew and with doctors serving in the Air Force complement the
organization data provided oy the courses.

b) Air trips of varying durations enable the students to live with the aircrew, to become
familiar with their work, and to share their emotions. This assists the doctor in his
attempt to identify himself with his potential patients - the aircrew.

c) For a period of four months the students will share the life ci t.heir teaching staff.

Now this teaching staff is very much under the influence of the particular climate which
pervades the Air Force. In the French Air Force, men, aircrew, are very close to each
other, because of their professional motivations - flying and their love for flying - and
because of the emotions shared both in wartime and peacetime. This closeness, this
identification of individuals with one another marks their relationship more than
hierarchical positions.

Doctors serving in the Air Force ar,•, of course characterized by this climate, which the
teaching staff reflects all the more in their students in that classes are limited in
number and may operate as small groups (15 to 25 students).

Therefore, during this four-month course, doctors can develop a preliminary identification
with the profession they will practise and with the environment into which they will have
to integrate themselves. This process is an indispensable complement to that of acquiring
medical knowledge.

It is part of the mission of the School to ensure a post-graduate aeromedical training.

This teaching has not yet been finally organized. However, it justifies some preliminary
remarks. Generally speaking, in civilian spheres, post-graduate training raises problems which are
difficult to solve at present and require research; this research is now starting in France. In
addition particular problems arise in a military environment: the relative isolation on a unit
doctor should result in the organization of refresher courses aiming not only at providing new
knowledge, but' also at promoting the exchange of information and experience between practitioners,
hospital doctors and researchers. Such a proposal is supported by considerations on the medical
officer's corprate feeling, motivation, etc.

B) CIVIL

In the civilian field, aeromedical training varied according to the university. Some - not
all of them - proviee the training required for an aviation medicine diploma; this training is most
frequently organized by physiology researchers and professors. At the Faculty of Medicine of Paris,
such teaching includes 50 lectures, with visits, practical work and demonstrations. Examinations
take pla.:e at the end of the course, with the award of a diploma enabling its holder to conduct
tvdical examinations in flying clubs.

II HIGHLY SPECIALIZED TRAINING IN AVIATION MEDICINE

A) In civilian circles it is the specialised work and research conducted by some experts that
win their author's competence and repute in certain fields of aviation medicine. Many of these
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xesearchers also fulfil teaching duties in a university, mainly in physiology. There does not, however,
exist any competitive examination for the recruitment of such specialists, at any level.

B) In military circles the needs for specialized personnel are much higher. The Air Force needs
personnel to conduct "applied research", with a view to developing the equipment necessary to aircrews'
adaptation to modern flight. As for the Health Service, it requires a teaching staff specialized in the
various disciplines related to aviation medicine (see paragraph I).

The training of these various categories of personnel goes through the preliminary stage of
recruitment. The "assistanat" competitive examinations enable those who succeed to study four years in
a laboratory, or in a military clinical centre, while simultaneously conducting studies leading to
civilian titles. (As a matter of fact, for the time being, military competitive examinations do not
grant to those who pass them an equivalence to corresponding civilian titles).

During his four years of training, the "assistant" is not a student: he is an already specialized
physician who carries out team research work, or assumes clinical responsibilities, on a collaboration
basis, according to the orientation he has chosen.

It is also in view of this orientation that he will choose either the competitive examination
organized for "research specialists", or that leading to the status of clinical discipline specialist
(Otorhinolaryngology, Ophthalmology, Psychiatry, Psychology, Medicine) which will warrant the work
performed during the preceding years.

Beyond that stage, the researcher who has been active in a laboratory fur a number of years and has
accumulated work may go in for the "maitre de recherches" competitive examination, the highest step in
this hierarchy, and thus become adviser to other researchers and to the Cotmmand.

On the same level, and each in their own specialty, *-: thouc who orient themselves towards teaching.
They take an "agregation" competitive examination, after which they hold a position at the Health Service
School of Specialization for the Air Force.

These various types of training have gradually evolved in two opposite and successive directions.
To the initial phase of development of aviation medicine in France corresponded a parallel development
of highly specialized training and of the competitive examinations which led to it. After the "biologi-
cat" created in 1949, appeared successively the "assistanat", then the risearch specialist competitive
examination, then the specialized "agregations", and finally the "Maitre de recherche" titles.

During these last few years, the setting up of a single Health Service was a predominant requirement
which brought about a homogeneization of the competitive examinations in the three Services, which were
initially different from each other.

We are now living through a transition period: some new competitive Examinations have been created,
some others are pending. Adjustments should obviously be devised to allow each of them to retain the
essence of its specificity while general harmonization is maintained.

One problem remains to be solved: the creation in France of an equivalent to the American "Flight
Surgeon". Such a specialist should combine a specific medical training, both physiological and psycho-
physiological, and a pilot's training. His value would thus be acknowledged both by engineers and
aircrews, and better results would be achieved both in research and in the medical control of flying
personnel.

This twofold position is at present being held in France by some of the Flight Test Centre doctors;
the very existence of these pilot doctors proves their necessity. This should be officially recognized
and the assignment of such doctors should be extended beyond Flight Test Centres.

CONCLUSIONS

One might conclude this survey by enumerating the reasons for being satisfied with the present teaching
of aviation medicine in France. It is however more profitable, as well as a possible source of dis-
cussion, to stress the problem yet unsolved and the difficulties encountered.

Each nation and, within each nation, each Service has its own traditions, and the training it provides,
while it is organized in view of the aim to be reached, is also marked by national traditions and
peculiarities.

The problems rmis*4 Vey serowdicAl teaching in the French Air Force were for a long time related to the
insufficiently clinical nature of such teaching. But these are bygone days. The present problem - yet
unsolved - is that of the purely aeronautical specialization of the Air Force doctor: should it be
emphasized for all doctors, and, if not, for which? Replies to this question differ in all countries.
We shall be extremely interested in an exchange of views on this subject.
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l'ypes, duration and curricula of training courses held at the Institute of Aviation Medicine of
the Jerman Air Force in Furstenfeldbruck are described.

Priar CZ~.aELurs. in Aviation Medicine

A 10-week course provides knowledge in physiology of flight aind in all fields of clinical
,mv4.'tion medicine, examinatioiu methods and pertinent medical fitness regulations. Special emphasis
is, placed on questions pertaining to aviation pathology, prevention and investigation of aircraft
ttccidents and flying Waety. Practical indoctrination and field-trips to flying units familiarize
prospective F'light Surgeons with their duties and responsibilities.

2. Indoctrination of medical Officers in Aviation and Industrial Medicine

A 3-week course for medical officers stationed on air bases, but not as Flight Surgeons,
presents basic knowletcge in the fields of aviation - and industrial medicine.

3. Aeromedical Training Sessions for Dentists in Charge of Treating Fl.yingt Personnel

Familiarization .ourses of one week's duration orient dentists on line assignment about
essential aeromedical subjects of interest, especially about experiences gained in and directives
applying to dental treatment of flying personnel.

4. Course for Aeromelical rechnicians (Flight Surgeon's Assistants)

In a b-veek courve Aeromedical Technicians (Flieght Surgeon's Assistants) are instructed in
fundskaentala of physiology of flight, appropriate assistance in physical examinations, medical
caro and triatment of flying personnel, and prevention and investigation of aircraft accidents.
A knowledge of all adminiatrative processes completes the training for the most important assistant
of a Fl~ght Surgeon.

5. Courte ror Air Evmcuatio.ýj ?raonnej

A 3-week course f'or non-c,)mmisaioned officers of the medical service is designed to
familiarize them with the problems of aerosedical evacuation in accordance with international

agreements (STAXAG 3204).

Sommairs

Nature, dur&e et programmea des cours do formation organisis A l'Inatitut de M~decine AMronautique
do la O.A.F. (Arae$ do VAir Allemande) I FUratenfeldbruck.

Au cours do dix semaines de Stage Primaire pour Midecins de l'Air, lea Studiante regoivent une
formation de Is physiologic du vol et dana tous lea sujets cliniques de la m~decine aironautique,
de sea mt,.odea do diacnoatic ot lea rigles so rapportant 1 .'aptitude. En outre une attention
particuli~re eat connacr~e aux questions lifies A la pathologic a~ronautique, A la privention des
accidents atrieon et aux enqu~t~ts our ceo accidents ainsi qu*A Is securit$ des vols. Dee
dlnonstrations et des visites d'unit~a op~rationnelles familiarisent lee future Midecina do l'Air
avec 1,8 t~ches et lea responsao~lit&s qui lea attendent.

Au coura d'un stage de trois aecmaL'se lee officiere s~decina, stationn~s sur lee bases, aisi non
en qualit6 de 1,1de-ins do V'Air. soot familiaris~S &yec lee connaissances fondamentales dans les
domaines de la m~decine aironautique et la m~decine du travail.

Does ours d'une sesaine permettent aux dentisten do so familiariser avec los principaux problames
a~roa~dicaux qui peuvent lee concerner. L 'objectif poursuivi eat duniformiser lea proc~d~a
relatifa aux mains dentaires en so fondant aur 1Voxp~rieoue acquise aupras du personnel navigant.
Au cours d'un stage do mix semainee lea Techniciens do Midecine AOronautique (Anaistants des
1,1dscine do l'Air) ro;oivent uno formation dont Is programme comprend lea principes do base do la
pnysiologi0 du vol1 la partie pratique dlvolue aux infirmiora dons lee examens m~dicaux, Jlos soins
et lea traitenents du personnel navigant ainsi quo Ia. privention des accidents airiensaot lea
enqu~tes qui lour font suite. L% connaissance do toutes los fonctions administratives complato la
formation, pour 1*assisatnt, 1. plus important du M~decin do l'Air.

Conform~aent aux accords internationaux (STAIIAG 3204.) losssous-orficiers du Service do Sant6
sont forz~s au cours Can stage do b semaines aug principos des Evacuations Sanitaires Afiriennes.
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Thhe Schooling Section for training of medical officers and medical personnel in the field of

aviation medicine is one of the latest establishments at the Institute of Aviation Medicine of

the German Air Force in Furstenfeldbruck. It was activated in 1966 and became an essential branch

of the Training Division, which at the same time is responsiole for the centralized execution of

physiological training for all flying personnel of the German Armed Forces through its training

groups.

The tasks of the Schooling Section, which I should like to cover here, are as follows:

1. Training of Flight Surgeons in the Primary Course in Aviation Medicine

2. Indoctrination of Medical Officers in Aviation tand Industrial lMedicine

3. Aeromedical Training Sessions for Dentists in ,;harge of Treating Flying Personnel

4. course for Aeromedical Tschnicians (flight Surgeon's Assistants)

5. Uourse for Air Evacuation Personnel.

Primary Qourse in Aviation Medicine

This course is scheduled to last 10 weeks and is intended for training of junior aeromedical

officers. Its immediate purpose in to provide future Flight Surgepns with the basic theoretical

knowledge and above all with the practical qualifications required for the proper execution of

their responsibilities. Within the scope of these functions the Flight Surgeo.% is expected to have

specific knowledge pertaining to examination techniques, ciagnostics and treatment of flying

personnel. On the other hand he should also be aOle to cope with problems of industrial medicine

in flying operations. In addition he has to hold lessons intended to keep the knowledge of flying

personnel with respect to physiological training up-to-date. In his capacity as special adviser

to the commander on organization of leave and leisure time, scheduling of flying- and duty-hours,

questions relating to sports- and functional medicine he is expected to accomplish his part. He

must also participate in the prevention and investigation of aircraft accidents and incidents.

Consequently the training program not only provides the theoretical knowledge, but places special

emphasis on practical indoctrination.

In detail the plan provides information on administrative procedures of the aeromedical service

in addition to an introduction into general subjects of the historical development and tasks of

aviation medicine. The subjects of physiology of flight covering knowledge pertaining to flight

environment and specific effects of flight form the basic structure for all aeromedicalcomprehension.

In 23 academic lessons the effects af altitude, biodynamic influences of flight, rescue andsurvival

procedures and regulations are explained and supplemented by extensive demonstrations of 15 total

hours, including a chamber flight.

This is followed by 21 hours of instructions dealing with prevention of illnesses, rehabilitation

and method3 of detailed diagnosis. This includes also an introduction into biotelemetry and

particularly into medical data processing.

Subjects of clinical aviation medicine are covered extensively. The dominant point is not to

discuss basic knowledge considered to be a prerequisite for physicians but to cover additional

specific professional knowledge important to the Flight Surgeon. Pertinent physical fitness

regulations are discussed in detail for each specialty. Furthermore particular problems of various

specialties are treated thoroughly. Thus a total of 9 hours are available for internal medicine

and 10 hours for subjects of the ENT specialty. The field of ophthalmology necessitates an even

more intensive indoctrination since experience shows Flight Surgeons to nave less background

ophthalmological knowledge than required. As a result 20 hours of instruction are devoted to this

specialty. neurological and psychiatric subjects are deliberately confined to the presentation of

such emotional and mental disturbances, which may play a part in flying assignment and cou&.. U!te

partial or complete incapacitation for military flying duty. In our opinion 5 hours assigned to

this subject are sufficient consider-., the fact that fundamental knowledge taken for granted in

trained physicians can be dispensed with. 3 hours each of theoretical instructions in radiology,

dentistry, and laboratory techniques cover specific skills and circumstances characteristic of

physical examinations of flying personnel.

In the field of clinical aviation medicine the knowledge gained is consolidated by practical

clinical exercises of several hours' duration.

Psychology is also concerned with specific and practical problems of flying, especially those

relating to types of operation and mission and the resultant psychological stress, but also with

questions pertaining to psycho-physical performance functions and accident psychology. The 6

hours spent on these subjects are complemented by practical indoctrination into and demonstration

of psychological testing equipment and by introduction into examination methods.

Detailed instructions on aeromedical aspects of aviation accidents and aviation pathology amounting

to 23 hours follow. We consider this specialty to be of very great importance since the Flight

Surgeon is repeatedly faced with the problem of investigating and clarifying an aircraft accident

or incident. He then must give his expert opinion. We also keep in mind that every aircraft

accident constitutes an experiment - unfortunately often fatal - from which new knowledge can be

deduced. For these reasons the general and special tasks of aviation pathology as well as techni-

cal and physical processes in aircraft accidents and type and infliction of particular injuries

are covered in great detail. In addition measures at the scene of the accident for preservation

of traces and securing cf evidence, of identification and fundamental rules for autopsies and

their value for clarification and reconstruction of aircraft accidents are dealt with. Questions

relating to aviation toxicology and problems involved in shipment of specimens as well as

performance of chemical, histological and physio-cflemical examinations are discussed. Admini-

strative procedures in preparing written expert opinions on aircraft accidents, which, in the

last analysis, constitute the summary of exp.ziences gained, are adequately considered.
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In logical sequence lectures on flying safety follow those on Aviatiu,, oathology. The dominant
areas of instructions are technical and flying measures for prvevntic¢. .nd investigation of
aircraft incidents and accidents. It is our opinion that tne Flying Safety Officer is one of the
most important counterparts of tne flight Surgeon in his everyday work on an air case. Therefore

tae foundation for this important cooperation should be laid in the Primary Vourse in Aviation

Medicine.

Furtnermore future Flignt Surgeons are familiarized in 6 hourq of instruction with the most

important procedures and regulations governing aeromedical evanuation. It seems important to us

to pass on to our Flight Surgeons experience we ourselvea and other nations have gained in World

War II and those acquired quite recently 'n the course of belligerent events.

Profound knowledge in the field of..epidemiology, pertinent requiremen-s of law and necessary

vaccination measures .,re very important considering the threat of quicc dissemination of communicable

diseases in modern air travel. These specific hazards are consequently covered in four hours.

Since air bases constitute large-scale establishments, introduction into industrial medicine is

of great importance. In particular it is necessary to supervise technical installations on air

bases and execute measures of industrial hygiene, including toxicological aspects of flight

operations.

The tasks of zilight Surgeons are characterized by multiplicity and diffrirentV.ation. Prerequisites

and circumstances differ from unit to unit. For this reason a total of 8 training days are set

aside for field-trips to various flying units. Course participants are familiarized with particular

problems and peculiarities of an r-04 unit, a naval air wing, and an army aviation Battalion.

They are also confronted with problems arising at pilot training schools and helicopter units.

At the same time this opportunity is used zo demonstrate survival and rescue at sea. A field trip

to the Training School for Airborne Opera~ions and Air Transport afforda an insight into training

for paratroopers. Important and diverse loading techniques of transport aircraft are demonstrated,

with a special view towards aeromedical evacuation.

One afternoon every week is reserved for sports, and the course participants have one study-hour

a day.

Participation of training course in the 2-day Aeromedical Symposium is scheduled. Such Flight

Surgeon's Meetings are held twice a year at the Institute of Aviation Medicine of the German

Air Force.

The knowledge gained by course participants is assessed in one intermediate test, multiple choice

system, and in one thorough end-of-course-tent in writing.

The course language is German. Foreign German-speaking students may attend.

Indoctrination of Medical OVficers in Aviation and Industrial Medicine

The curriculum of this course.is similar to that of the Flight Surgeon's Course, however limited

to essentials in the various specialties. Again physiology of flight forms the basic structure

with a total of 11 hours and supplementary skill demonstrations of 8 hours. Introductory subjects

concerning responsibilities and organization of aeromedical service and implications of aerospace

midicine and the most important administrative procedures in connection with aeromedical duties

are covered in a total of 8 hours. Clinical aviation medicine is also Presented with all its

specialties, whereby problems in respective fields are covered as follows:

Internal medicine 3 hours, EZT-branoh 5 hours, ophthalmology 4 hours, neurology and psychiatry

2 hours. Examination methods of functional medicine and detailed diagnosis are covered in 6 hours.

Problems of x-ray diagnostics, dentistry and laboratory diagnostics are offered in 5 instruction

hours.

Aviation psychology illustrates problems of pilot selection and performance criteria as well as

aspects of accident psychology in approximately 3 hours and gives an introduction into the

examination techniques of the specialty by additional practical exercises on psychological testing

equipment.
In this course emphasis is again placed on aeromedical aspects of aviation pathology to familiarize

medical officers with all complexes arising from prevention and investigation of aircraft accidents.

Further demonstrations of pathologic findings and of life saving measures at the scene serve to

illustrate action to 0e taken at the spot and proper ways of conduct.

A short introduction into questions of aerosedical evacuation is designed to acquaint medical

officers with the tasks of sub-uniti for aeromedical evacuation assigned to their organizations.

Specific duties and problems on the part of industrial medicine existing on air bases are presented

in 4 hour instructions.

One study hour a day has again seen provided for this course.

The level of knowledge achieved by course attendants is assessed by a final test.

Aeromedical Trainiai Sessions for Dentists in Charie of Treating Flying Personnel

This training project is a 1-week familiarization course for dentists on line assignment stationed

on air bases, who have to take care of personnel on flying status and are responsible for their

treatment.

In this manner nearly all air force line dentists were able to participate in ouch courses.

Selected subjects from the field of physiology of flight and clinical aviation medicine are

presented to then, inasmuch as these topics are of interest to dentists and show points of contact



with their own specialty. At the same time and beyond this objective the topics serve to cinvey
knowledge which should be universal property of all medical officera responsible f-r handl.ng
aviation problems. Furthermore meetings of this nature serve to clarify, and formulatte uniform
treatment directives and procedures through professional discussions among dentiete.

So far all dentists have attended a 3 1/2 day training course. Therefore the course has been
rearranged and subjects of the program have been changed.

The inclusion of dentists in the training program was highly welcomed and serves the primary
purpose of improving cooperation between Flight Surgeons and dentists and at the same time is
most favorable for prospective measures and mutual underetanding.

Course for Aeromedical Technicians (Flight Sur.eon's Assistants)

This course lasts 6 weeks. PhysioloCical and clinical topics are seen more under practical aspects
commensurate with the educational level of the course participants.

All Aeromedical Technicians, the assistants to Flight Surceons, their riGht hand so to speak,
must be fam.'liar with all supervisory administrative 'unctiono of the Flight Surgeon's Office.

Therefore al- duties and administrative matters are covered in the same detail. Again knowledge
in physiologic il changes and biodynamic influences of flight form the fundamental structure of
the lessons, wha.let the clinical specialties are almost exclusively treated usider practical aspects.
Naturally these various faculties are concerned with the appropriate phycical fitness regulations,
the knowledge of which is a must for the aeromedical tecnniciano

In internal medicine examination methods for medical service auxiliary personnel have priority
and problems of prescription and tolerance of medicaments and drugs are discussed. Til ENT-
epecialty stresses ENT disturbances caused by air pressure variations, the effects of noise, and
respective protective measures including the so-called Ear Protection Program. Practical training
therefore centers essentially around audiometric examinations with corresponding on-the-job
training phases. Ophthalmology covers the most important anomalies of the visual organ and its
physiological performance. Aeromedical technicians are familiarized with practical ophthalmological
examination methods. Another keypoint of clinical aviation medicine are the examination methodology,
x-ray diagnostics and laooratory diagnostics, since aeromedical technicians should be able to
conduct and supervise examinations of this nature independently. On the other hand there are no
lessons on aviation psychology in this course, since this would be outside the scope of responsi-
bilities of aeromedical technicians. Of great importance, however, are prevention and investigation
of aircraft accidents, which results in thorough indoctrination through Flying Safety Officers
and in voluminous subjects in the field of aviation pathology. This special training is also geared
to the more practical Ropecte, namely measures at the scene of accident, acaistance in removal of
injured personliel and fatalities, assistance in and preparation of autopsies, securing and shipment
of specimens and the like. Supervisory tasks of medical personnel while engaged at scones of
accident are appropriately accentuated. Suitable installations and equipment of recovery and

crash vehicles, provision of adequate investigative material, aid in cases of serious injuries,
burns and shock are a•ain mentioned.

In 5 instruction hours aeromedical technicians are familiarized with the problems of aeromedical
evacuation ant with international regulations and agreements. questions relating to industrial
medicine of importance on air bases are discussed weth a view towards supervision of technical
inetallalions.

The importance of immunization and protection against epidemics in international air traffic is
pointed out since medical service auxiliary personnel aid substantially in the maintenance of an
adequate immunization status especially in flying personnel.

In this course also field-trips to troop units illustrate in detail the diversity of the situation
at various flying units and aide materially in achieving the training objective. These trips are
carried out to the naval air force, pilot training schools, army aviation units and to the Training
School for Airborne Operations and Air Transport* similar to those already mentioned under the
Flight Surgeons Course.

Course for Air Evacuation Personnel

This is the latest type of training course conducted at the Institute of Aviation medicine of the

jerman Air Force. It has only been started this year.

During activation of specific sub-unit for aeromedical evacuation in the separate medical units
(medical squadrons) the necessity of training personnel assigned thereto emerged. The course is
provided roughly in line with international recommendations listed in STANAG 32o4 and attempts
to teach specific knowledge for aerial transport in a 3-week course. In particular the interaction
of Forward, Tactical, a-d Strategic Aeromedical Evacuation and necessary organizational steps are
presented. Internationally accepted nomenclature und standard terminology as well as modes of
classification and assessment of priorities are taught.

The most important aerophymiological and biodynamic influences of flight are also covered to
create understanding for specia4 measures on patients in serial fliyht.

Transport capacity, deck-utilization and types of aircraft used in aeromedicai evacuations are

tnoroughly dealt with and supplemented by appropriate practical exercise on mockups and aircraft.

Some essential Clinic:Ll aspects which warrant special attention in aerial transport are also
explained.
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ABSTRACT

1. Flight surgaes on compulsory service in the Norwegiam Air Force
take a three week course in Aviation Hdicine. We feel that the
course is too short to unks the surgeons so famliar vith aviation
midiciee that they are coImtmt to give lectures to flight personnel
on the air bases. These lectures are terefore unually given by
flight surpams on permaent duty.

The majority of the flight surgeons on perlmient duty ere trained
in aviation medicine in the USA and UK. The Army and Wavy surgeons
are cot trained in aviation medicine.

2. The physiological training of military aircrev is carried out
according to STAMAC 3114. It has often been pointed out by the Read
of the XloAF Aeromadical Institute that it Vay be tiresoame for
experienced pilots to attend the same lectures every third year. He.
states thnt he w•uld pref'er to give more detailed lectures about
se,•cted subjects. It is of interest to bear the opinion of other
countries.

3. The WoAF also gives education and training of flight nurses.
They are recruited from civilian hospitals and other civilian places,
in peace tim on a voluntary basis. They go ".hrough a two week flight
nurse course. Afterwards, one has to give :hen "flight experience" in
military aircraft.

In wartime they will serve as military flight nurses. Flight
nurse courses ate perforned according to the need of personnel.



I would !,ek first to o~atli~w !.,e oirjanisation of the zz;ý -xervice for the 3oyal Noraeeian
Air Fo~ce. ?be ccnz.±Au .ty cl iric-ticRl -dica. anderti~i~ work is baLsed mainlly uponl
Doc t7;s wso am~ pcznnnently attatcie, buit onli on a part-tinp: basis. Onir-. the goad S~argeon of
t;At loyslt 11raeeian Air orce Is eaployvi! fuA.-tine. In eidition to tht..* permanent doctors
we have yoeurZ :ad_-Cal gr badtea se.rviW. full-tim for 15 month., cocpuisary nilitaiy service,

detail Ifron technical vattert, suLch as thygiene, ae-zical exa jinations 3nd !Z eerbaric and diving
nedicne. i exclde a se :dicine. .lithou.t -c~inr. Int-o -.etails of our sflietbus, I lwould like

We cnrier npzt~n, ad pt =ch eaxziasi on orientation atcit :aio =16 A3l&3 and the
Aerme-ica Intittesuffriendly cuuntries. A pi-lot teaches abaut aircraft in use and flying

In general. We call uze,% 3pecial cor=!lants to :tAix Force ýor tea-chir; about ,,roblensin aetsri yinerrieadthroat, noise and ezideniologyhl

the staff f a s ttt ;vtocover all other azpect.- of aviationmein.Ofnthr
1-ckgro.-mi is wt. entirely rg~eouate because they ra-rely stay at the institute for a long period.

Perzonally, I -Avc 2Žad the difficult job of ,ezching the entire mrqne of subjects. We are not
absia to -lve a fail staff of P.)orle -qual-ifie-i in all the different fields of aviation medicine.

In cur co ;.se we .give soec ia ta.ks sand demnostrationsm about vzimual probDlL~w and flash, as
-ecowndemie by zhic p;anel. ge carry out decompressions rnsn, as uescriibed later, ard for the
7%=ng doctors anterirzZ comsrulsary service we have reserved tine for lectures andi practical
exercises en tr-acheal int-batinn, reusaitaton, etc..

We makce use of sever&I textbocks as teaching aidz for lecturrea and we have compiled E. specialLbook of ou" our, based upor. varirous hanbosi, journals and reports etc..* In this wa deal with
all aeronedical topics in a brief zamner, quotin& mismbered parag-raph~s and sub-laragraphs, to
vbndch it is eaw! to refer. Slides and placards are numnbered also in accortiance with the scme
systemi. Films are, not uas&- much, oand I would like tc -:ut foruard the opinion aznd hope that t:he
production of tac~hing- films for use by HVl2 countries cauld be better co-ordinated, perhaps
teo'etiber w.Lth videotape progranmoes, 'by this AL)Panel. ffie have no re,'slar post-graduate
trainiinZ program~nes or de -ees or diplomas, bout ar. a-rge continuation traininiZ as and when

F needed. .JM have also hai the good fortune. to be able to ?arzicipate in ceursesheld in friendly
countries.

T'arning, now to other categories of Aeromef.1cal train-ng to be doalt with in this meeting, I do
not knew of any sjec-fic inducstry in this field in !.Oay and we tiiero-fore have no oppo-rtunity
for co-on-eration with designers and engineer--s. Mhe local- Aerozedical' ;.szociation holds moctings,
but naturally the immber of particioants is rath'er small.. Doctors ser-ircn: with our Army and
Navy have no spezcial training7 in aviation medicine apart from a few lectures in our Institute.
Industry, acromes-ical licencing authorities and our Directorate of 'Air 2Transport have no
regular indoctrination or teaching, as far as I know.

F~LIH '.USZ~ ::uit2 5U1J:1h

Flight lkrses are recruited from civilian hoso.-als and civilian organisatiorzi on a voluntary
basis and are given a three-wee.. co)urse, four hours a ;3Zy. In the event of a war they would
rerve as military flight nurses. Once taey have comspleted 'nitiai zraininc they have no
routine or reý-ulam refresher courses.

PARA NTLDI2 AL PtERSONN-L TEAMINIG

Non-comniissioned medical personnel in the Royal 1Morviegian Air Force have no roegular systematic
trainingý in aviation medicine, but -ae teach thoem where there is a special need, asi for exampie,
in the care of decompression chamber operatinG, oinus. M:any such Groups of personnel are issaed
vith special approval for their particular dutiecs after conaletinj traininC in our Institute
of Aviation Meaicine,

AIRCREW TR~AINING

To deal next with aircrew, pusos are given their initial aeromedical training in the USA whilst
attending primary flight school. On their return to Noziway they have a short oriertation uourse
and testing of their per.sonal equipment carried out by a personal equipment officer., and at our
Institute, where they later in their careers are Given aeromedical instruction in accordance
with, 2IANAG 3114. This course is repeeaLed at least every tthiec years. We devote two da,-ys to
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tlie syllabus rather than the. one day opecified in tho SA!ANAG, and are thus able to deal with
tle Luo .i.:i in proater I:eth. We do not :;ivo cour.:os as a matter of routine on ohCanring aircraft
tvpe or eqj.zuant, or aftor accidents or Incidents, proforriag to le:;ve this to be dealt with
at oAutiole level.

1Regarditi the torsw of V.iJAG 3114, I would lilm to challenge the possibility or desirability
of at.emptirv, to deal witL no many larco aml important topics in one programme. Is anyone able
to ý:ive lectures on survival in all climatic conditions, hypoxia, dyobariam, acceleration,
sensory iLiusions, cecaoe, hyjieno, personal equipment equipment, give a chamber run and hold an
examination, all in one day? We find it impossible, even in our two-day course and prefer to
skip some subjecto and go more deeply into others. Older and more sonior pilots will find
it tiring and tedious to deal repeatedly with the same subjects at a very superficial level,
and we have therefore tried for this group the experiment of doaling in detail with a
restricted field, ouch as hypoxia and illusions in one course, and then, three years later,
to discuss accelerations and dyobarism.

Peing a small nation within a large geographical territory and but one Institute of Aviation
Medicine, we have to treat some of the STANAG topics at station level. I do not intend to deal
here with our survival training.

For a period of several years we carried out tosting and training in flight with regard to

sensory illusion.-, as have other nations, but we have not found it to be sufficiently rewarding

to be continued. We routinely use the Uartin Baker ejection training rig.

In addition to the refresher courses at our Institute, aircrew have 10-11 hours of training
every year at their stations, with a varying procrsmw in accordance with direction from the

Sjrgeon General, and co-ordinated with the training lectures at the Institute. Other aircrew
members, loadnasteru, engineers and navigators have the same refresher courses and training
at station level ao do the pilots.

Lectures and continuation training for oivilian crows are the responsibility of the airlines and

I am unaware of any special regulations about routine teaching.

For several years we gave chamber runs to 40,000-42,000 feet but vie no have a revised procedure,

not going above 22,00 feet, An explosive decompression from 8,000 to 22,000 feet is performed

and each person is given an individual test, is taught about hypoxia and preswure breathing is

demonstrated at altitude. We do not give any night vision domonstiiona.



TEACHINC OF Abi•5A•i -nDICINE IN THE MILITARY AND CIVIL FIELD IN ITALY

by

Brigadier General Professor Arist .de Scano, IAP, MC

Italian Air Force
Military School. of Aviation Medicine, Rome



9

ABSTRACT

Teaching of Aerospace Medicine in Italy has Icng been carried out, at different levels, concerning both
military and civilian medical and auxiliary personnel, as well as flyin4 personnel.

The courses sponsored by the Italian Air Force Medical School are the following:

- Basic and refresher courses for Medical Officers on permanent duty, and temporary Medical Officers
of the Italian Air Force.

- Basic and rcfresher courses for auxiliary sanitary personnel in the Air Force, and for Flying
Medical Assistants and Nurses (.also on behalf of the Italian Red Cross).

- Aerophysiological indoctrination of th' Italian Air Force Personnel, in particular Flight Safety
Officers (the latter course being sponsored by Air Force Staff). Short survival courses are
sponsored by the Flight Safety Department.

A two-year postgraduate course of Aerospace Medicine is performed in the Medical Faculty of the University
of Rome. Such a course bestows a specialist certificate.

In the same University, a few informative lectures are also delivered to Aerospace Engineering students.

Alitalin medical personnel are entrusted with bAsic aeromedical information to he given to airline
pilots, and with some elements of first aid to be given to hostesses and stewards.
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At present the courses for Hed.cal Officers held under the direction or with Lle collaboration oZ
the Military School of Aviation Medicine, whiLh has its headquarters in Rome at the Study and lgesear.h
Centre for Aviation and '•ace Medicine, are as follows:

A. For Personnel on Permanent Duty

1. Professional Course for Lieutenants on permanent service in the AF Medical Corps

This course is open to winners of a public competition for which qualified medical graduates
under 32 years of age are eligiblc. The course represents the basis of professional training
in aviation medicine. Tr is generally annual and lasts for six months in all. The first 40
days are ded~cated to the teaching of military subjects (regulation of discipline, organization,
et-., and to military instruction - the participants, in fact, may come from civilian life); the
other four and a half months are spent on the teaching of professional subjects, shown in
Table I, for a total of over 400 hoirs including lectures, demonstrations and laboratory work.
The course is c-oncluded by final examinations which may partly modify the order of merit of the
competition. For the practical part of the course, recourse is had to the specialized equipment
of the Study and Research Centre for Aviation and Space Medic're and also that of other depart-
ments of the Air Force Medical Service. The teachers are all Air Force Medical Officers,
specialists in the various medical and surgical branches and in aviation and space medicine,
many of them being qualified University lecturers.

Sone lectures on the latest scientific developments are delivered by memberf. of the permanent
University staff.

TABLE I

PROFESSIONAL TEACHING IN THE COURSES FOR I.A.F. MEDICAL OFFICERS

BASIC TEACHING SUBSIDIARY SUBJECTS AND PRACTICAL EXERCISES

Aviation Physiopathology Aviation Physiological Technique

Hygiene and Aviation Occupational Medicine Fligh...ccidents Survcv

Psychology and Ergonomics Applied to Otorhinolaryngology Applied to Aviation
Flight

Nuclear, Biological and Chemical Warfare
Aviation Forensic Medicine Protection

A.r Force Health Service Ophthalmology Applied to Aviation

Aviation Traumatology and First Aid Neurology and Psychiatry Applied to
Aviation

Laboratory Work

2. Refresher Coxrse for Captains of Air Force Medical Corps

This course came into being 10 years ago to meet the needs of Officers who, for service reasons,
spend several years at the Air Bases, losing contact with the University and with the School of
Aviation Medicine.

The present course lasts only 40 days (the fi'-t ones lasted for 6 months) because it is not
possible to take many Officers away from service for much time. For this reason, it was found
more convenient, from the 8th course, to have one course in spring for half of the audience and
another course in s-m.mr for the remaining. In accordance with its principal aim, most of the
hours are dedicated to daily attendance at University Institutes in the medical and first aid
and resuscitation departments, the Officers being inserted in the activity of the latter under
the guidance of the permanent personnel. Lectures and practical work at the School are limited
in number (about 50 hours for the whole course) and the teachers deal only with the saibjects in
which there have really been new developments in thecretical knowledge, new applications, the
use of new materials etc. Teachers e.t this course are 4lso military. The course that is going
on at present has among its students a Medical Officer of the Ccngolese Air Force.

3. Course for Flight Surgeons

This course was instituted in 19,2., and ten were held, untit 1966, The course, which is sus-
pended .t present, lasted 5 montha, took place in the framework of the Study and Research Centre
for Aviation and Spece Medicine and had the a4m of giving a more thorough preparation in
aviation physiologj, psychology and hygiene, and, particularly, to form that frame of mind that
makes the flight surgeon one of the most effective factors in the efficiency of the pilot and
in flight safety. During the course, the studenti attended the laboratories of the Centre and
received the necessary training to learn use of the low pressure chamber and t'ýaching methods
for pilots, in order to be able to give courses in aerophysiological indoctrination at the air
bases. They had also to prepare an experimental thesis unct0r the guidance of researchers in
the various departments. rhe course was open to professional Medical Officers from the rank of
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"ltiotenittt to that ,, ,Klitr. vol,'ueers. In the past years it was attended also by Medical
t0ffil-erI fr,,M, Othet e'olic riesi (Aigeittitna, Venezuela). Action is being taken to resume these

l ir.iiing rtours.,e for meli,.,l ,th. s ntt temp)orary service in the Air Force

trarhuaten in itdic-int, who wi.-,h t, do thvir Military service in the Air Force take part in these
0.1Arse s. They last for .iboutt titre., mirths and include military training, physical training and asout

LOO) hours' teaching in military culture. The professional part consists of about 160 hours' lectures
and laboratory work on the same subjects imparted to the permanent staff, with final examination.
The course takes place in Florenve, it the Air War College and is entrusted to military teachers.

Before going (in to give other details of an organizational character on the teaching of aviation
medicine, we think it useful to recall some teaching problems characteristic of our discipline, which
extension to elements of space medicine has stressed further. As experts taking part in the symposium
are well aware, it is a composite subject matter, the roots of which are essentially physiological and
physiopathological. from the trunk of which many branches, large and small, have come forth. It follows
that the teaching staff is usually composed of nany specialists, each of whom deals with a small part of
his specialty, the part, that is, connected with flying. It is difficult, in fact, for the teacher of
aviation physiology to deal, for example, with the clinical aspects of barotrauma or the traumatological
aspects of escape, with the competence of an otologist anJ a traumatologist respectivr-ly, exercising their
specialty in the Air Force, Therefore it is necessary to have at least ten highly specialized teachers on
the permanent staff of an aeromedical school, and as this is difficult in Italy, a compromise is resorted
to, that of sending them there periodically from their place of work during each course.

rite mtltiplicity of subject matters may lead to the opposite drawback, natitely the repetition of the
same chapters by different teachers or else the failure to deal with part of the programme in the
reciprtcal conviction that another teacher in dealing with it.

In our School we try to avoid these drawbacks by means of careful programmting. For this reason, too,
teachers are asked to hand in a written synthesis of their lesson 24 hours before it takes place. If the
subject is one in which no new developments have taken place (which rarely happens in our field), the
synopsis of the preceding year is used. This method, which calls for a greater effort on the part of the
teachers, is rather unpopular, but is has proved to be clearly effective on the teaching plane. The
synopses, in fact, are stencilled in the number of copies necessary and distributed among the students
before the lesson. The student can complete them with notes and keep them for revision or to update the
texts (books and lecture notes) that he is given free of charge at the beginning of the course. This
makes up, in part, for the quick obs•olescence of medical treatises in general, and, in particular, of
aviation medicine books. Such an obsolescence is not only due to the advances of sciences, but also to
the stickiness with which out-of-date information persist in medical literature, being replaced by new
acquisitions only with a delay of several years.

These courses also require facilities of considerable complexity and cost, ranging from low-pressure
chambers to thermic chambers, from human centrifuges to deceleration tracks, vibrators, etc. This problem
has been solved in Italy, as in most countries, by placing the School in the buildings or in the neigh-
bourhood of a research Centre (and this method also ensures a fair number of teachers and lecturers who
are really up-to-date in the most advanced fields of research).

After these general considerations, we will pass to courses for non-medical military personnel: they
concern the auxiliary personnel of the Medical Corps (non-commissioned officers and Medical Corps Adjutant
troops and flying personnel, particularly those in charge of flight safety).

For the training of Air Force Medical Corps medical attendants and technicians (in radiology, den-
tistry. ophthalmology, audiology, etc.) there exists a School at Taranto, at which non-commissioned
officers of other technical specialties are also trained.

In the case of Medical Corps Adjutants there are ý.hree successive courses; the first (normal course,
for enlisted men) provides the basic training and lasts for about 6 months; the second (complementary
course, for sergeantsl aims at consolidating and updating technical training and lasts 3 months; the third
(specialization courue, for warrant officers) lasts 3 months.

In each of them, together with the elements necessary for the training and specialization of military
medical assistants, the main elements of the physlopathology of man in flight are imparted, with special
stress on care of the sick in planes and of wounded persons transported by air, and on first aid in
flying accidents.

In order to improve it, we have rocnetly implemented the teaching aids, films, etc. and are about to
try out a teaching machine (Mastermatic) for revision of tV

1
. most difficult subjects, individually or in

groups of not more than three pupils.

As regards the pilot crews, STANAG 3114 is applied. The two mobile low-pressure chambers at the dis-
posal of the Air Force Medical Service are circulated according to a programme drawn up in agreement with
the air base headquarters. A special course of Aero-phystiological training was also held every year at
the Study and Research CentrL for Aviation Medicine from 1956 until 1965., It lasted about 20 days and was
intended for Pilot Officers with special responsibilities (Wing Commanders, Squadron Leaders, Flight
Safety Officers, Instructors).

It has been replaced by a course for Officers responsible for flight safety. This course, which
began in 1964, is sponsored by Air Force Staff. It takes place annually at the Air War School in Florence
and lasts for about 2 months.
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In both cases the aeromedical pa't comprises about. 40 hours of lectures and demonstrations on
physiology and aviation hygiene and psychology applied to flight with special reference to the human
factor in accidents and their prevention.

Teachers at the basic and refresher courses envisanged by STANAG 3114 are the flight surgeon, of the
various air bases, while the course on flight safety is givor. by military teachers who go to FIVLenCe on
days when they have lectures. Theie is a short text-book for the latter course.

The pilots attend, in turn, a brief annual course on survival in the mountains (months from October
to March) and on the sen (months from May to September). In this case, too, the physiologicdl -ispect of
ourvival is dealt with by a flight surgeon.

Finally, in the years 19C1 and 1963 two courses of preparation for Medical Asristants of the Air
were held, in accordance with the provision of Lhe F~deration Aeronautique Internationale.

Thece courses, which lasted for about 40 days, ;-ere attended by non-commissioned officers of the
Medical Corps and by volunteer nurses (female) of the Italian Red Cross. At the end of the couise, they
awarded the relative international certificate.

In the civil field, too, the desire for an aeromedical school was expressed as early as 1941 by
Agostino Gemelli in a well-documented article "On the necessity of teaching aviation medlicine at the
Un.versity". But it was only in 1963, with a dec:ee of the President of the Republic on January 23rd
of that year, that ?• real post-graduate school was set up at the University of Rome. It has the aim of
promoting the developmient of Aviation and Space iedi-ine, training graduates in medicire and surgery for
the tasks of attending to the civil flight personnel in land and during flight, and awarding a diploma
qualifying the holder to exercise this discipline with the title of specialist.

The speci.alization Cou.:ses in Aviation and Space Medicine last for two years and are held in the
School of the same name. The latter formerly had its premises in the Institute of Medical Pharmacology
but has now moved to the Institute of Forensic Medicine of the University of Rome, which has more space.
The lessons, which are imparted cv Professors of the University of Rome and Medical Office:c of the Air
Forcc qualified to teach at Univerzities, are both theoretical and practical in character and deal with
numerous subjects of aeromedical interest, particularly human phy. "ology, the physiopathology of Dan in
flight, aviation physiological technique, hygiene, forensic medicine, the physics of atmosphere and
space, the mechanics of flight, radiobiclogy, etc.

Other subjects dealt with are psychology, ophthalmology, otorhinolaryngology, neurology, pharmacology,
first aid, occupational aviation medicine. There are also visits to airpoILs and practice flights.

Altogether, there are 254 hours of lessons and laboratory work every academic year. In the academic
year from 1963 to 19,' 63 graduates in meaiicine and surgery were enrolled and attended the School. In
the following ye- s t..k verage number of students was about 15, with a tendency to drop.

The S aool has also r ganized a series of experimental and statistical researches carried out by
th studei.ts end presented i% their specialization theses.

The courses held so fal have mainly been attended by civil physicians working on their own, and
Medical Officers of the A-r Force. Some Medical Officers of the Navw and of the Police and physicians
employed l Alitalia an.! the Ministry of Transport and Civil Aviation were also enrolled,

The cost of unkep and of running the Schcol is met by the sums paid annually by the students as
fees .id by contributions from che Ministry of Defeace (up to 196C), Alitalia, the Ministry of Transport
,nd C~vil A~viatio~n.

L'he engineers attending the Faculty of Aviation Engineering of the University of Rome have a small
numbir of lectures on flight effects on the organism, delivered by the rector of the Specialization
School mentioned above, but there is no organic treatment, particularly of aerospace ergonomics.

ts regards the personnel of the airlines, they have heen following for various years a very short
cour,.-t ,9 hours) given by a specialist in aerospace medicine belonging to the Alitalia medical service.
Lei.tures are accompanied by films and at the end of the course there is a written examination in the form
of inawers to questions set by Officials of the Ministry of Transport and Civil Aviation with the
participation of an expert of the Air Force Medical Corps.

Hostesses and stewards attend a short practical course such as is given to nuries, given by the sarL
specialized medical personnel of the Alitalia Medical Service. According to the information we have
received, it consists only of practical training on how to usc the drugs contained in ;he first aid kit
on board.

In conclusion, it can be said that, thanks especially to t.e initiative and capacity of doctors of
the Air Force Medical Corps, Italy has at its disposal sufficient organizations and facilities for the
training of Medical Officers for the Air Force an' civilian specialists in aviation and space medicine
as well as of equally qualified medical auxiliarie.ý for servico in thz Air For.e.



.aýwn, ( !,Lte 1 iciexxxi',a by r~icing; the I, ction of t he reoul ts of )i o U
&)crTh ovaý. Noee cowit, ice aclii,.viw, g-ood doctorc, good pilots or both'?

i' (British X, tuht thaL )Uots Could remain compotent by thbeir own national standards,
by -1 o 7 s r:. nthily and haIve sufiiiciont Lime tefL t o maintain their prol'esoitonal.

C, eiC ie. He felt zThat there we' an' umienitablc nee.d for Me*.dllcal of],icer/Pilots

lie, iw, Ped al~c whthe to German Air i'orcc gao n:, flying Lraini-ia ac part 0f their ±'ri7aary

:..t .;,Areon's cre

I aor KA-r-bo (Gin repl led thiat thi ýs wa.3 not avaiLai'lo.

"L-t C- erheij ieth Al cemvented thiat the XtLierlands appeared the only country br~ningri its
pv tnary aviation !vdicine cour.;e .;tudents to neox-eclo or actual solo standards of flyin;- trainingý.

B.a~"iuxuen (1fLUP) mention <a tilat a novel apvro,,ch .-ms beinG trieu in Canada, namely the proposal
to train suitable aircreex officers in medicine.

1e1alor Cnpu (USAj stated that it ý,_s hoped that in iho near future it 4ould bc p,;ssible, io train
all Uj Army FILigt S;urgeons as rotary-wing_ pilots.

:jr Rutonl'ranz (C'.cnarty) noted thiat tn'ere had been many coanicnts regarding the lackz of ade:;uato
tfcxtbooks. (ihat books_ were in general uc;e?

Profenni or Scano (A)stated t.Lat in Italy there iore, adequate publitcations; a t "rece-vol1uieei
"Ureatise on Aviation Mledicine" (194ý2) by Loiconiaco, Gemelli and tiargaria and the more recent

( 1 939-1 )65) taree-volume "Aviati~on lledicine and clements of Space T.1edioinec" by Lomcoaco, Scano and
Laili. There axe also texts en othier subjects, such as hyLgiene, psych--ology etc. welcoh are
Lianded out at thie :.lilit-u- School of Aviation Edcro

.,.aI~or scdn~ta ted ýLat the Canadian Forces wiere makzing uveý of the recently published 11S
..avy Flight Surg~eonsv'.Mansal.

Nr Cdr Fryerj(a7iF'l cemenitied on the vai-ue of -,atliering infori.-ation -)n the fore of training given to
F1light Surgeons and th.oir equivalent in, various c,nrti and t~he ouinsequent employment

'potnti.He pro -.ced, a.- aitcr cf thie forih1caii4ngý Prwoeding;s of -the mentim-, to collect
and colltate relovait i~ata and publish the *e in tabulez form. TUhe result"s are shovin in table I.
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SUMMARY

It can be stated that an increasing number of medical and tech-

nical faculties are including aeromedical subjects and lectures in

their teaching programs. The main civilian aerospace medical activ-

ities are concentrated in the Institute of Aviation Medicine of the

G.A.Y. qnd its civilian counterpart, the German Aerospace Medicine

Association. A large part of the postgraduate training prcgram for

medical doictors is provided by these institutions. "Lufthansa" has

finally its own aeromedical service. The situadion in the German

aircraft industry is still deficient but improving.
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Before and during World War II Aviation Medicine was an important subject in many
German Medical Faculties. Some of the ancient authors such as Strughold, Claman, Luft,
Gauer, and von Diringshofen are still known today.

After the War there was a stop of more than ten years in all activities pertaining to
aircraft industzj, aeronautical sciences, and therefore, also in aviation medicine.
This fact opened a great gap as far as these sciences were concerned. Only in the late
fifties Germany started to build up again its own aircraft industry, and, simultaneous-
ly the Technical Faculties included aeronautical and later on also aerospace research
and instruction in their teaching programs. At that time nothing happened in the field
of aerospace biology and medicine. Only in Bad Godesberg existed since 1952 a small
Aeromedical Research Center directed by Professor Ruff, and belonging to the German
Experimental Establishment for Aeronautical and Space Research (Deutsche Versuchsan-
stalt fur Luft- und Raumfahrt). In 1959 the new German Air Force started its own
"Institute of Aviation Medicine" in Firstenfeldbruck - Bavaria. Both Institutes tried
to become nuclei for broader research activities in Aerospace Medicine, and to interest
Medical Faculties at the German universities ir. their problems. It was quickly realized
at that time that knowledge in the field of Aviation Medicine, and far more in the new
field of Space Medicine had made a tremendous progress, and that it would be rather
difficult to compete effectively with this fast progressing knowledge. It was also re-
alized that these two Institutes alone would not be able to cover the entire spectrum
of Aerospace Medical Research, and that the help and interest of as many Medical Fa-
culties as possible should b' searched. This process is still going on, and first re-
sults are coming up.

Research, however, is only one part of the problem. Teaching and indoctrination of me-
dical students is the other side. Today's students will be tomorrow's scientists. They
have to be brought into contact with the current aerospace medical problems early in
their professional life in order to stimulate their interest, and to direct their act-
ivities into the way desired.

There are a few other disciplines in thie German medical world having the same goal and
also the same difficulties in realizing it. These are "Industrial Medicine" (Preventive
Medicine), and "Social Medicine". Industrial Medicine has recently been recognized by
the authorities as a special medical branch, not yet as a special discipline of its
own. It is lectured in about ten medical faculties, and after an appropriate post-
graduate training a diploma is being issued. Social Medicine is still a rather vague
item. Aerospace Medicine lies in between. As already stated, on the military side it
is a recognized branch with a fixed postgraduate training schedule and a diploma. On
the civilian side there are about 300 aernmedical examiners authorized by governmental
authorities to examine civilian pilots ol Cat. I, II and III, but until now there are
no special professional training requirements laid down for getting such an authoriz-
ation. Needless to say that here is a gap to be closed.

The professional training situation can be subdivided into three categories:

a) Training at the Medical Faculties before
the final examination;

b) Postgraduate training of M.Ds;

c) Training of technical students in special
aerospace medical problems and human engineering.

As far as the Medical Faculties are concerned

- 19 out of 21 have answered our questionnaire;

- 4 of them are offering special lectures on Aerospace Medicine;

- 6 are dealing with some aerospace medical subjects, in general
physiology, forensic medicine, ENT, and other disciplines;

- 9 are doing nothing at all in this field.

As far as students of Technology are concerned there is a drive to include "human
engineering" into the classical lectures. With regard to Aerospace Research the
situation is as follows:

- all 8 Technical Universities have answered our questionnaire;

- 5 of then are offering special lectures on medical and human
factor problems in connection with aerospace technology;

- I is doing so partly;

- 2 are doing nothing at all in this particular field.
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LThe course nrograms of the special lectures on Aerosp-ce Medicine are mainly concerned

with the c~lassical chapters:

- hLlsics of the atmospherp;

- Aerospace physiology:

- ý,.ininsi Aerosrmce Medicine;

- Aerospace Psychology;

- Aerospar'e Pathology;

- Preventive Aerospace Medicine;

- Human Engineering;

- Life Sciences.

As far aý the program for students of Aerospace Technology is concerned emphasis is
laid c0' :! p%'blems of Human Engineering and on the special technical problems of the
other Thapters.

So far the lectures at university level. As it can be seen, the first effort is made
but much has still to be done.

The second part of this paper deals with the possibilities of postgraduate training
fý)r medical doctors and specialists. Here, the main activities are concentrated in the
two Institutes already mentioned, and especially in the German Aerospace Medical Asso-
ciation.

The by-laws of this Association state that its main goal is to promote and cultivate
theoretical and applied Aerospace Medicine and all connected disciplines by

- organizing conventions, symposia and regional meetings;

- editing publications pertainiag to Aerospace Medicine
and biology;

- constituting an' supporting interdisciplinary research teams;

- keeping close contacts with the appropriate Institutes and
Associations of other countries.

The "Deutsche Gesellschaft fir Luft- und Raumfahrtmedizin" has foir different working
groups to deal with

- aircrew selection and survey;

- medical problems in air traffic control;

- slace medicine and biology;

- problems of hypobaric and hyperbaric pressure.

Both, the Institute3 and the Association are providiag speakers for many Medical Con-
gresses and fez the regional postgraduato training programs. They try hard to promul-
gate the current status and recent results of aerospace medical research, and to
stimulate the interest of the average German medical doctor. It is to be said that
this policy proves to be more and more successful, in particular with regard to prob-
lems of clinical and praventive aviation medicine. Naturally, the last spectacular
events of the Apollo program have caused a huge wave of interest of the medical world
in the problems of space medicine. A good indication for this fact is the increasing
number of requests for papers and communications submitted by medical societies and
other organisations. The number of students attending the lectures on aerospace medicine
is still small but steadily increasing.

Finally, this paper will discuss briefly the aeromedical activities deployed in the
German aircraft industry. The trend for fusions within the different grcups is well-
known, and in the interest of common survival. This, of course, diminishes employment
possibilities for aeromedical soecialists. Anyway, Human Engineering studies in Germany
are currently carried out by either engineers or groups of engineers. Only one company
has a trained aviation psychologist and a medical doctor without special aeromedical
training in its group.

The tendency of firms to contact the Institute of Aviation Medicine GAP in order tc
get solutions for arising human factor problems is incTearinE. The problems themselves
are also more often recognized. But much soems still to bo done to create sound and
adecuate relations.
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The German commercial airline "Lufthansa" restarted its activities more than 14 years
ago. 2ut only this year they are building up an adequate airo"edical service of their
own, having relayed before on contracts with local doctors and on a small general in-
dustrial health service. The main flight surgeons of "Lufthansa" are reserve medical
officers of the Luftwaffe, and received their special aeromealcal training at the GAF
Institute.



THE DIPLOMA IN AVIATION MEDICINE OF THE

ROYAL COLLEGE OF SURGEONS (ENGLAND) AND

ROYAL COLLEGE OF PHYSICIANS (LONDON)

by

Wing Commander D.I. Fryer, OBE, MD, RAF

RAF Institute of Aviation Medicine, Farnborough.

F-



LI

SUMMARY

M1T e basic requirements of training required for candidates takiujb

the examination of the Diploma in Aviation Medicine of the Con Joint
Board are described. The format of the course of instruction at

Farnborough is considered and problems are outlined.
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Origins

In late 1Q6 the Conjoint ofird of the Royal College of Sur,•eons and Royal College of Physicians
_et up a V'orkinr Party to connider the po-:nnibility of the initiation of a Diploma in Aviation Medicine.
In thin 'roi p were renrmsented the three Armed !iervicen, the Joint Air Corporation's Medical Service,
the qoard of Trade (which controls ý'ivil Aviation in the United Kingdom), the Royal Colleges them-
nelven, -tn-1 their xandnin! loard. An a result of two meetinrs of thin group an announcement was
mnde early in 19!)7 to the effect that the firnt examint.tion for the Diploma would be held in 1968.
In July of this year the third nuch examination will be held, and it is now convenient to summarise
the aims and ohbj~ctivev of the Diploma and the, results so far.

It i7 of interest to recall the 'Ii 'aenions which took place at the meetin-s of this 'Jerking
Party. The fir::t, and nerhan. the mont lifficult decision of all, was to define Aviation Medicine.
No really simple lefinition can he made becaune there are many facets to the subject which were
connidered et;nential part:a of a Diploma examination. Perhans it would be better to reiterate what
w-in written into the mintten of the neetinfTs, namely that the Diploma was designed as a recognition
of competence in the field of Aviation 1Cedicine. The subject itself, it was decided, would include
the stud:y of the environment in which man flies, the equipment with which he achieves flight, the
man/machinn relation:;hin in aviation, the physiologicrl effect of flight, and the influence of
disease upon a crreer in aviation.

Aims

Thy did the United Kinýdorf decide to initiate a Diploma when other qualifications already
existed? Not only war there the American Board Certification in Aerospace Medicine but also there
was already a Diploma in Induiitrial Health and it was argued, quite forcibly, that aerospace medicine
or aviation medicine in really only an extension of occupational or industrial health. The answer
lies in an annreciation of what constituted competence in thin field.' It was felt that, as with
other British Dinlonm-s, the-oniilification should not necessarily be an indication of competence as
an unsunervised remearch worker, or an a senior practitioner, but an indication that the individual
has displayed an ability to master the fundamental anpects of his subject in its full width. To
amplify thin, it was npecifically decided that our qualification would differ in two marked respects
from those awarded in other countries. Firstly, the aspects of public health would be restricted
to those directly affectin. the aviator working from a permanent prepared base. Secondly, the
trainin, in clinical skills would lead to knowledge of the common and important diseases affecting
aviators and the influence of disease upon a flying career without aimin, at expertise in
unsupervised ophthalmic refraction, electrocardiogranhy, electroencephalography and so forth.

3earing ,hese qualifications in mind it was considered that the examinction should be open to
those with aderazae ' xnerience in aviation medicine (3 years full-time or 6 years part-time) or to
those with little ex.-rienco (one year full-time) but satisfactory completion of a course of
instruction. The IdkF -'ntitute of Aviation Medicine was recognised as a place competent to
organise such a course but it must be emphasised that It is open for any teaching establishment to
a-unly to the Conjoint Board for registration as a suitable place for a course of instruction leading
to the Diploma. One academic year was considered to be the minimum period for the course, but
experience of the first year showed that with careful planning a course adequate for the syllabus of
the Conjoint Board could be completed in six months, although it moust be confessed that the pace at
which such a course is conducted in hard on both pupils and staff.

The "Diploma Course"

To consider the course itself, it is convenient to divide the instructional periods into two
halves, the basic sciences and the clinical phase. The approximate breakdown by subjects in the
basic sciences is given in Table I. •

TABLE I - Basic Studies

Hours

Aerodynamics, Physics etc.
Assessment of Scientific Evidence.
Climatic Physiology. 14
Neurophysiology. 9
Vestibular Function.
Survival. 110
Altitude Physiologj. 40
Acceleration Physiolorj and Lacape. 30 "
Noise 10 0
Aircrew 'Equipment and Clothing. 8
Psycholory. 40 0
Toxicology. 5

" Includes Visits
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Jhat are thu sims of the first throe months? It in sometimes difficult to remember that
7eople attendin,, for a course of instruction with one or two years experience in the field may have
very little Knowledge of the fundamsental background of the environment of flight and the task of the
5vi:ttor. It is vital that anyone practininn, aviation medicine should inspire confidence in his
patient. To this end it is ensential that he should be able to speak "the language of the
aviator". There is nothin; more detrimental to the confidence of a patient or interviewee than the
feeling that the two people involved do not have a common basic vocabulary. We would like to give
each pupil a comprehensive course oln aeronauticn, backed by a period of flight instruction, and we
ere mosa nus of those nationa which manaue such a programme. We find it prohibitive in both
tine ansi exrwnne and therefore attempt, norhann not yet with optimal success, to demonstrate by
lecture sad film rnd by visits to the airfield, those features of modern aircraft and their
oeration which will exemplify the tasks tiven to the aviator and the way in which the aircraft is
confiured to enable him to fly to the limits of its performance.

Another aspect there we would like to *'ive more time is in refreshing the student's knowledge
of modern physics and mathematics. The level of competence varies more in renpect of these
subjects, than any other and it is therefore naturally difficult to instruct tho less well versed
without running int3 problems of boring the more erudite. H,.wever, we seem tc manage to achieve
considernble success with a few hours of simple lectures on r&6 physics, the basics of fluid
dynamics, measurement and units, and, in the appropriate lecture series, optics, radiation,
acoussticn etc.

Of all the subjects which confront the medical practitioner, few if any can vie with statistics
in the establishment of-aii immediate antagonism. No matter how good the instruction or how care-
fully the programne is directed towards relevdht application, students seem almost universally to be
averse to instruction in this subject. Yet, none can deny that a large proportion of scientific
evidence oresented in the literature reveals incompetence on the part of the workers in the adequate
design, reporting, and analysis of results of experiments and it is regarded as absolutely essential
that students should leave the course with sufficient knowledge to enable them to assess the merits
of published work. In the 1970 course we have completely redrafted the instruction in this subject
and have even gone to the extent of renaming the topic as "The Arsessment of Scientific Evidence".
de have emphasised the modes of collection of data, graphical expression, tabulation, and the
,cLuninrs of such terms as population, sample, variation, randomness, and probability. Although
the ince has been slow, we feel that we have achieved a much higher level of success than in the
past and there has even been evidence of enthusiasm among the students when confronted with
obviously relevant problems as examples. We have not attempted in any way to instruct students in
actual computational techniques, which we consider to be a matter for experts or for individual
enthusiasts to study in their own time.

The basic physiologyj of aviation has presented fev problems. We have available an excellent
team of specialists in the various fields of aviation physiology at Farnborough, and our main
difficulty has been in curtailing their enthusiasm and limitinm the depth to which they wish to
instruct in their individual subjects. We have given a limited number of practical demonstrations
and allowed the students to carry out experiments themselves. We would like to allot more time to
practical work but it is very difficult to justify the allocation of long periods during a courst
with such a tight schedule. The time-table is generally arranged in such a way that each subject
has no more than one period each day but that a whole topic is covered in a matter of two or three
weeks; this introduces an element of variety into the day, so essential if an individual student
finds a topic boring.

In parallel with the aviation physiology we try to instruct in the psychological aspects of
aviation and here, as with statistics, we come against some form of emotional barrier. It is no
doubt a reflection of the lack of teaching of psychology in medical schools that qualified
physicians seem unable to arouse enthusiasm for academic psychology. Considerable interest is
engendered by discussion of practical problems in aviation psychology like the presentation of
information by instruments, selection tests, and the assessment of opinion by questionnaires, but
there is generally a high degree of intolerance to instruction on the fundamental aspects of
psychology of perception, personality, behaviour, decision-maiking and learning, which are the
foundation stones of applied aviation psychology. The psychologists who are concerned with the
teaching quite rightly insist that they must give adequate instruction on the fundamental back-
ground if they _e t3 avoid the engendering of the concept that aviation psychology is no more than
an artisan skill, It must be acknowledged, however, that a course of instruction which meets with
resistance on the part of the student is inadequate and therefore we must continue to strive to
improve this vital part of the course. How this may be achieved is a subject of quite spirited
discussion. As with statistics, it is generally felt that instruction by or to a detailed plan
drawn up by medically qualified personnel with a knowledge and understanding of the more fundamental
science is more acceptable to students than direct instruction from specialists but it is hard to
find such instructors and, if they are forthcoming, difficult to persuade the experts that the
standard and quality of instruction which will be given is adequate.
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Clinical Phase

Next, we must come to the clinical subjects (Table l). Here we have encountered a
fundamental difficulty which is the reverse of that which we met with in the basic sciences.

TABLE II - Clinical Phase

Hours

General Clinical Subjects. 18
Neuropsychiatry. 5
ETT. 80

Ophthalmology. 14"
Tropical Medicine and Hygiene. 20
Aviation Pathology. 17
Medical Standards etc. 9
Civil Aviation. 23
Agricultural Aviation. 2

" Includes Visits

It has been found difficult to elicit from individual consultants material whiich the-, regard as
relevant, whereas, you will recall that, in the basic sciences it was often hard to restrain
teachers from going into too much detail. When one comes to analyse the subject, apart from the
eyes, the ears and sinuses and the psyche, most systems of the body are extremely resistant to the
effects of the aviation environment and thus we are left predominantly with the influence of disease
upon the aviator's career. This may be learned by the commission to memory of tables of dis-
qualifying conditions, but this is not what we aim to teach our students, since they should have all
this information available in brief manuals at their desks. What should we be teaching them?

Here we find ourselves torn between two aims. At one extreme there is the "mini expert" who
can examine a patient, carry out specialised investigation of the electrocardiogram, the psychiatric
state, the condition and refractive errors of the eye, and all the aspects of physical examination
which may be necessary in the selection and periodic examination of aircrew. At the other extreme
there is the concept of a Field Medical Officer who knows when a man may or may not be allowed to
fly but refers any case of difficulty to a relevant specialist. We set our sights on a target
midway between the two. As an aid to clinical teachers we have devised a formula which we hope
will enable them to construct a re'.evant course of instructional lectures and demonstrations.
Basically these are:-

I. What are the common and important diseases of aviators, both spontaneously occurring
and induced by aviation, which may affect his career?

2. In the case of a commonly occurring observation which arouses a suspicion of
abnormality, for example proteinuria, glycosuria, hypertension, etc, what degree of
investigation should be carried out at a peripheral medical establishment before a case
is regarded as being, within normal limits, or requiring consultant advice on diagnosis
and treatment?

3. In the case of the important and serious conditions affectin:- aircrcw, what treatment,
surgical cr medical, is used to correct or control the disease process and how is this
going to affoct the man's ability to carry out his duties in tho air? In thu cane of
unconfirmed diagnosis, what further observation and investigation will be required of the
general practitioner?

This formula would appear to enable clinicians to construct an adequate series of lectures and

demonstrations and we divide our teaching between presentations at Farnborough and practical
experience at the Centr-l Medical Establishment, the Aircrew Selection Centre and other snecialised
establishments. A large share of the available time is rightly given to those three aspects of
medicine which are most commonly involved in the rejection of aircrew candidates and the inter-
ference with an established flying career. These are diseases and abnormalitics of the eye,
diseases of the midilc and inner ear and paranasal sinuses, and the psychiatric disturbances. We
rely heavily upon Royal Air Force consultants for inutruction in all subjects but we also have very
ialuable periods of tuition from members of the medical staff of the Rm-ord of Prade, the Air
Corporations, and other experts in particular fields. These include such very important and
expanding subjects as agricultural aviation and toxic chemicals.

It is all too easy to 6evelop in the students an impersonal attitude framed by a sot of rules
and regulations with disregard for the more saociolot-ical aspects of the subject. We therefore lay
great stress on the implications of career interruption and to this end we invite Service end
Airline pilots to come and give their views on fitness to fly. 'e also mvke cenniderab'e use of
discussion groups and symposia on such debatable topics as the compatibilit: of rinor disability
with flyini!, the meaning of physical fitness, the effects of aring, and poni ive healt'> control.
It is no doubt becoming clear to the audience that our ideal erndunto is th-,• in nome reGnecta v
different Person from the gradu-ite of such a course as the U.; Board Certification Pro ravjie.
Perhans 1 cnn help to clarify the reasons for our differing approa-ches.
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"':incelianeooin Topics

Finall,, we have a miocellaneoun --roun of nubjocts (Table 111) which inclurle mony fringe topics
of which an aviation medicine practitioner nhould have nome basic knowledige. It in not easy to
decide on the denth of instruction which is luntifiable in so short a course. Among then aere
important art the standanrds, selection, and medical care of Air Traffic Controllers, aspects of
fliý-ht safety and accident investigation, radiation biology as encountered in aviation, -nad tropical
medicine. We realive that the latter could well he extended to many months of inctruction but we
have rot our aim at the level of kor 4ledge which tihould be acquired by the medical officer who is
based in a temperate climate and is concerned %ith transient passent-ers and aircrew going- to and from
tropical and sub-tropical atreas. Ye do not intend to train every person to be fully capaible with
dealing with health problems when based in an exotic climiate.

7ABLE III - Miscellaneous

Hours

Parachuting. 6
Fire Finhting. 8
Disaster 1 lannMenent. 8
Accidents and Zlight S~afety. 26'
2ndiobiolormr. 10
Aeromedical Evacuation. 100

0Includies Visits

Assessment

Having taulht, our students to the best of our ability, how do the -examiners assess their standard
of proficiency and the knowledg-e of candidates who have not taken the course? "Examinations follow
what to many must seem an old fashioned pattern. There are two three-hour written ex.aminations, one
on aviation physiology and psychology, and the second on clinical topics; there are also two twenty-
minute oral examinations similarly divided. It has been suggested that one should adopt a multiple-
choice format for examination but we are swayed in our opinions by a consideration which we feel
vital. That is, that a graduate should be able to tackle a question which cuts across several
disciplineswhich exercises his ingenuity, and which requires clarity of expression. The essay
type of examination with reasonable scope for the student to exercise choice gives us the boat
inlication of ability in tl's respect. If each paper includes both discursive and. short-answer
factual questions, a good ssesasent of ability can be made.

The course students# success rate ha~s been high, which may be interpreted as meanin-g that our
course is rood or that thte examination is too easy. We have made streiiunus efforts to find out
whether our course is in fact adequate and have achieved comforting -results from a r'uentionn, ire sn
to all graduates and another survey of all employers of rraduates in which we ssecificr.lly oeauired
regarding evidence of adeqiuacy in the performiance of their duties. Our ex-students have ruar'e a
number of suggestions about the balance of teaching in past courses and the Traininpg !ectioi staff
make every effort to improve each course in the lirght of these criticisms. We have our share of
problems. Already mentioned have been those subjects which are Anathema to doctors,, namely
statistics and 3, _ýhology. There are difficulties when we are confronted with ntutdoat f. .xtremely
variable ability in !3nrlish lang~uagýe and with a wide range of interval btween medical ýFrz untion and
presentation for instruction in aviatiton medicine. Miotivation fortunately appoars to have 'been high
in all cases.

So far as staff are concerned it has been difficult to construct prei~raarier to fit 'n w..ith the
very busy schedules of the teachers. This will be particularly evident wthen ens connidizrn '.hat we
have employed as many as one hundred different instructors in the course of six mionthas i.nntruction.
Tt has often been sufg.ested that +he basic aspect of all subjects can best be taught by a puorrnanent
staff of instructors and that only the detailed Aspects of the ouhiecto anti ouemtion-and-annwer
sessions should Le allottedi to the sore opecialised teaching, staff. It ini of great interest that
when this topic has been raised the vast majority of teachers have OTaenly rejected the stig,46tion
and it is a healthy sign that they are willing to continue to deavote a reasonable proportion of
their prei-ious time to the preparation sand delivery of instruction to our sqtudents. In some cases
it is felt that the instruction would perhaps be imoroved by a division of time between prof'essional



11-5

Perhann, o'ir hi -.en týirob1A."i ihc ii. 2!orfrnntn. ' for tie next rew years in in the vo-.ovision
or n'oelunte nitorie). otlv~r hInIr in lectur" 1'or~n. '.'c :ire conscioun that none of the plblinhed texts
in 1'Iuly :vdeotmate ror 1,1,e rnirtiro'nt!; of our r~unpn. 3onp~ bnr)Iý are too dct:nlud,( inlpc.ooy
oti *rn in ananctr o1f r.:ýlotjen ean ! :t othora are too narochinl in their outlook. ' e hm , e that, we
will be able to m i ure a textbook nneni fically written around the 3.1ylibsur as tauj.7t at iarnborourjh.
L;(econdly, we findl that, rlthou~h there -ire very mnan filmr, ava~ilable f,!w are of ';ufricinntly high
standard and we would lik~e to nzee more attention ;,iven to the prd'paration of Tood tcschinr-, films.
Finally, we would li%6 to see the nreparation of iiro-,rammed toachinf! ror some subjects, -marticulorly
those in which differin-, fundnnental ability leadr, to nroblems in conventional ternchin, because of
the varied! nace at which nt-Wnntra caa ninlt knnuwodr~m. 'Ic are indeed f'orturnate in havin7 the
aervices of the R~AF Zdur~atior. 3ranch at ouir dinnonrtl, sinceo they, are particularly rýdvaniced in the
fields of pro!,rammed tcytr, r~d teachin,- m-chinca.
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SUMMARY

The history of the U.K. civil airlines and their medical departments su7sequent to
World War II are described. The vast majority of r.Light Surgeons employed between
1946 and 1964 had previous medical training in the armed servioce. With the
contraction of the latter in the sixties, it was necessary to look for recruits
from elsewhere.

The setting up of tie U.K. Diploma of Aviation Medicine has allowed oonsiderable
input from the regulatory and airline medical departmer.as which has ensured that
diplomatss are civil as well an militarily orientated. Future Flight Surgeons w. 11
req:aire to be in possession of this diploma before employment. The development of
the Diploma Course to full Faculty status is a logical development -a far as the
United Kingdom is oonoerned. There ie a great need in this country to ensure the
steady flow of suitably qualified doctors into the civil and regulatory medical
departments as the aviation industry expands.



INTRODUCTION

"Voyaging by air has become so safe and so simple a method of passiug from city to city or
continent to continent that it seems almost unnecessary to write of its medical problems from the
point of view of the passenger". So wrote the eminent physician to Imperial Airways in November
1934. What he didn't add was that in the obae year one of their aircraft flying between London and
Paris encountered headwinds and force landed no less than twelve times due to shortage of fuell
About the same period the degree of drift and strength of winds were calculated or. ones performance
against the progress of the red double-decker London omnibuses as they progressed down the Edgware
Road towards Marble Arch.

khi-'ty six years have passed since these words were written - fairly momentous years in the
history of air transportation taking us to the very borders of outer space and the introduction of
the SST aircraft with its at,.endant problems of protection against high altitude, cosmic radiation,
ozone inhalation and high heat loads.

HISTORY OF CIVIL AVLATION MEDICINE IN U.K.

In the years between we have been lucky in the United Kingdom in having amongst our earliest
civil Flight Surgeons eminent men who were trained and tested in World War II. Great strides were
made in aviation medicine and technology by all the combatant nations and this was particularly true
in our counvry as witnessed by the setting up of the Royal Air 2orce Institute of Aviation Medicine
at Farnborough and the Royal Naval A-r Medical School at Eastleigh, later to be at Gosport and
Lee-on-Sijlent.

•he founding of the. 'we famous institutes easured a steady supply of trained milttary F.light
Surgeons to BOAC and MA irmiediately after the cessation of hostilities in 1946 and over the last
twenty years or so this has been our ready source of supply. Among these men were physicians such
as Air Vice Marsh;ýll Sir William Tyrell, Air Marshall Sir Harold Whittingham, Air Commodore J. Kyle,
Dr. ELK. Barrett, Di. K.G. Bergin, Dr. J.?. Gabb and Dr. A.S.R. Peffers but to name a few. Some of
these men are no~onger alive but they were responsible for the setting up of civil aviation medicine
as we kncw it in the United Kingdom today. The BEA Medical Service developed separately from 1946
onwards under the dtrection of Dr. Buchanan Barbour who came from the Air Transport Auxiliary, a
wa-time organization set up to deliver aircraft from the factories to front-line squadrons. In 1964
it was decided to combine the separate medical departments of BEA and BOAC and so the Air Corporations
Joint Medical Service was set up to serve the me•ical needs of both airlines. Our present Director
is Dr. J. Graham Taylor.

PRESENT POSITION OF CIVIL AVIATION MEDICINE

With the run down of military forces in the United Kingdom the supply of trained Flight Surgeons
from these sournes has practically ceased. In recent years we have had to recruit doctors who have
had little or no aerospace medical training and this has produced particular difficulties in our
industry. The military Flight Surgeon was able to enter the civil airline with only minimal training
as he was already familiar with most of the problems particular to the industry. The direct-entry
doctor, on the other hand, had to be trained up to the job which often takes several years.

We were therefore delighted in 1967 to hear that it was intenued to set up a %iploma of
Aviation Medicine under the aegis of the Royal Colleges of Physicians and Surgeons of 1ngland and
that we were to be asked to contribute to the construction of the syllabus and have the students
for two weeks teaching at London Airport each year. This is now the third year the course has come
to us and we have greatly enjoyed the experience.

THE TA1 OF THE CIVIL FLIGHT SURGEON

The Principal Medical Officer (Air) or Senior Flight Surgeon is responsible for medical services
associated with the flying side of both airlines. This includes the medical selection, medical
maintenance, medical tuition and protection against disease by inoculation of all flying staff. He
also supervises the environmental conditions in aircraft and general medical research concerning new
aircraft projects, survival equipment, etc.

In addition, ho is responsible for the safe carriage of invalid passengers, the medical
supervision of the routes and the training of cabin crews in aviation medicine, tropical medicine
and hygiene, first aid, emergency midwifery and the medical aspects of survival.

In this task he is assisted by a group of trained Flight Surgeons who are the general
practitioners of the flying side of the airlines. It would be pertinent at this stage to examine
some of these responsibilitic- in more detail.

(1) MEDICAL EXAMINATION OF AIRCREW

Because of the enormous cost of training pilots, both airlines demand very high
physical and mental standards on entry. The regulatory body for pilots and flight engineers
lioenoes in the United Kingdom is the Board of Trade Civil Aviation Medical Department.
Through their agency pilots are medically examined bi-annually, flight engineers annually.
Theae examinations are carried cut in accordance with the ICAO Pel/ked Standards Annex I
which are solely concerned with the individual's fitness to fly for the following six months.
The airlines, on the other hand, have to take a much longer view of an individual and for
this reason the entry axamination is of a different character and is concerned with long-
term employment on a world wide basis.
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Pilots enter the two airlines as, firstly, direct entry pilots from the Royal Air
Force, Royal Navy or from other airlines, and, secondly, as ab-initio pilots trained at our
own flying training school, the College of Air Training, Famble, Rants. This ocollege has
now been in existence for ten years and supplies some 250 young pilots annually either as
schoolboys entering direct from school or University graduates who have already acquired a
technical degree. In the selection of these pilots the Flight Surgeon plays a very
important role as he has to advise the selection boards concerned on the medical and
psychological attributes of applicants. As each applicant represents a great deal of
financial investment to the airline, his advice has to be founded on sound values.

(2) MEDICAL MANTENAN•CE

A very fill consultation service is provided for all grades of flying staff including
stewards and stewardesses. The purpose of this is to maintain flying staff at the higheat
possible levels of physical and mental fitness for the job. Individual members of flying
staff are not required to use this service and they can onsult ayn outside doctor if they
wish. At present we carry out over 9,000 consultations per year. It must be remembered that
the Fligbt Surgeon. have a particu,.cr p:rsonal i=igat intc the pWoblems of airline flying
backed up by first class laboratory, radiolog, physiotherapy and dental services all designed
to get the man (or woman) back to flight duties as quickly as possible.

(3) M0ICAL EBJCATI ia

All cabin staff, new entry pilots and engineers are given medical training either in the
cabin crew training school or at the pilot training schools. This training is given by the
Flight Surgeons and, in the case of pilots, covers the problem of aviation physiolost
bypozia, disorientation, tropical medicine and how to maintain health in world-witde operations.
In the case of cabin crews, greater emphasis is given on the care of the passengers, first aid,
emergency midwifery and food hygiene, some of the lectures being given by nursing tutors. We
give great emphasis to the use of visual aids in the form of films, film strips an cassetted
films covering individual subjects. We have, in the light of experience, gone over to multi-
choice question examination papers for ab-initio and annual refresher training. The Flight
Surgeon in Civil Aviation Medicine must, therefore, be a communicator and able to put over
his subject in simple, easily understood lsnguage. This latter qualification is particularly
important as amongst our cabin crews we have nationals from Germany, France, India, Pakistan,
Singapore, Hong Kong and Japan.

(.,) REFsiCH AND DEVELOPMUT

It is not the task of an airline medical service to carry out basic research. However,
the very rapid progress of the industry has involved flight surgenna in many areas of applied
research. These have included pilot work load studies involving many hundreds of flying hours
and also work load studies concerning cabin crews in various types of aircraft. In addition,
a great deal of work has been carried out in connection with the introduction of new aircraft
types. Concorde has been a typical example here as we have taken part in the Anglo-French
Concorde studies since the formation of the Aviation Medical Sub-Committee in 1964. This
Sub-Committee has met on a regular basis in London and Paris since 1964 and all aspects of
nuperaonio travel as they affect passerager and crew have been considered and recommendations
made.

In addition, -4be introduction of the Boeing 747 carrying com 350 passengers ha. produced
many human factor problems which have been tackled suooeeafully within the airline medical
service. In these studies co-operation with the Engineering, Flight 1peration and Flight
Safety Departments is essential. The PMO(A) also site an a m.nmbmr of operational comittees
such as iýhe Control Cabin Requirements Comaittee, the Aircraft Interior Loyout Committee, the
Air Safety Committee and weekly meetings of the Flight Operations Departmesnt. The number of
cvmittees is endless but the foregoing illustrate the extent to which Flight Surgeons are
involved in the operational aspects of airline flying.

(5) TROPICAL WII

BOAC has sorething in the region of 1,000 aiiarew at risk every day as far as tropical
die&e@ is concerned. Malaria is still the world's greatest kL11er and it is vital that all
staff are briefed on the medical basards of travel in tropical countries. The flight surgeza
is concerned in the medical education of such staff, ensuring in addition that they take their
malarial suppressive@ and supervises food preparation, the handling of wster and milk supplies,
the hygiene of premises used by passengers and staff, including the in-flight situation. In
this latter connection we are developing on our B.747 an automatio Iln-flight dainsectisation
system to deal with disease vectors.

We have first class laboratory diagoetio facilities to deal with oase of tropical
disease returning from overseas. One of our big problems, however, Is to educate outside
doctors into thinking about the possibility of tropical disease in their patients. Air travel
can result in a passenger being bitten by a malarial mosquito in lest Africa in the morning
and arriving in Oslo, Norway that evening already incubating the disease. The em applies
to the dyeenteries and other tropical afflictions.
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(6) CAR.RIAGE 01' INVALIDS

SA and BOAC carry over 14,000 invalid passengers annually and these vary from serious
stretoher cases travelling for definitive treatment to the aged and infirm. In any 4ypioal
passenger load up to ten per cent may not be in full health and could be affected by air
travel. Flying is so easy today that more and more ill and infirm passengers are taking
advantage of its facilities. Our Flight Surgeons advise doctors and hospitals wishing to
send passengers by air on the possible hazards they may face. In addition, they provide
special aasistance at airports regarding loading, baggage handling and the provision of
stretohers, invalid oxygen sets and other equipment in flight. Special seating can be
arranged in advance with extra legroom or situated near toilets for slow walkers. Cabin
staff are briefed regarding invalid passenger needs and can give a certain amount of help
in flight - but this must not detract from their general cabin service duties. We are not
allowed, of course, to carry cases of infectious disease and if the patient is likely to
look, act or smell abnormal in any way we must carefully assess his ability to fly with
other passengers. Mentally ill passengers must be carefully reviewed individually as they
a•. 'te..... .• i. L" alroraft. "ultable attend&ants, sedation and superviaion at all
sta•es of the flight may be necessary in these cases or they may be rejected completely if
they are considered to be potentially troublesome to other passengers and crew members.

(7i) DHIXJSTBIA MEDICINE

Both airline-. :,ploy something in the region of 24,000 industrial staff in all
processes oonn- jted with the maintenance of aircraft and ancillary equipment. Although not
the direct concern of the Flight Surgeon, these staff are often involved in hazardous tasks
such as the maintenance of high voltage electrical equipment, chrome plating, paint spraying,
radiography of metals, microwave radiation and the stripping down of radio-active engine
oOmponrnts.

The Industrial Medical Officers are apeoially skilled in these problems but frequent
liaison with the Flight Surgeon on these matters is necessary from time to time.

In addition, all staff exposed to noise are screened audiometrically on joining and at
regular set-down intervals, depending on their degree of exposure and work location.

(8) HYGI, AND ShNITATICK

Both airlines employ specialised hygiene officers who carry out regular inspections of
all food preparation areas at home and abroad. In addition, all staff employed in catering
establishments have routine health checks and stool tests. Where catering is contracted
out to other agencies, particularly overseas, careful checks are made of their standards of
hygiene. This also applies to water and milk supplies.

Inspection of crew hotels on a routine basis is also covered by the hygiene officers
and here they work very closely with the Flight Surgeons who may be the first to hear from
complaining crev members that all is not well at a particular hotel. Pressure may then be
necess•ry on individual hotel managements.

(9) DIMUNIS&TION OF PASMSRS AND STAFF

All staff operating in hazardous health areas are protected &gainst smallpox, yellow
fever, cholera, typhoid and tetanus as laid down by the International Sanitary Regulations.
In London we operate our own iumuniesation service to the travelling public where we carry
out over 44,000 vaccinations and inoculations annually. Apart from being a steady source
of revenue, this ensures that our potential passengers are correctly documented as rofucal
of entry by any country means that the carrying airline must return the passenger to h.is
point of embarkation. Flight Surgeons have, therefore, to be well read in the
International Sanitary Regulations Pnd the day-to-day world disease picture.

To mum up, the Flight Surgeon in civil aviation must be to some extent a medical 'Jack of
all Trades' in that he is involved in a rapidly expanding and forward looking industry which is in
the forefront oý technological progress. We feel that in the United Kingdom the Diploma of
Aviation Medicine provides the neoessary background and specialised training for dootors who wish
to booms Civil Flight Surgeons.

As we have been closel7 associated with the setting up of the Diploma and the resultant civil
part of the curriculum, we feel that students are at present getting the correct m•xturs of military
and civil aviation medicine on the course. We have greatly enjoyed having the first three courses
with us for two weoks at London Airport and hope our association with the Diploma Course will long
continue. We must persevere in getting well-qualified recruits in this industry if we ýre to keep
abreast, mdically speaking, of developments in civil air transportation.

I am particularly indebted to Dr. J. Oreham Taylor, my Director, for perwitting ae to read this
paper and to Air Commodore L.L. Roxburgh, CN, RAI, for his invitation to read it befori such a
distinguished audience.
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ii• ;j•..., Ch: ir.an A•,&•_) op-rned thu diccu3siLn by nommentiw: on the width of the
L. .weiom.," trainuiL of doctors vicjh ilad been rovealed in the papers. At one extreme w:cs
C , 1yial ieid t l '.thysician, the FV40 in flbitish parlance, Phe aeromedical specialists in

Ph .'I, hvc Lt)-,)c:d afi 1moLogical fields, and, at most junior level, what might be called
;,o.r,) i icall _zxcert'o. 1e felt that it v,:; ti:c that %, asked out'solves two questions; Are we

151:1: the best nThs of teachin.;? in te.,ms of cost-cffectivonens, are we gettin6 the mnost uime
I frainid can.I'

, r- .':cLaren ( expreo ed interest in Dr Vogt Lorenzen'j coonmicits on the continuation training
o!' 'Lr'vcow in aviation i.ehicirie. At the 1U'd- Aero.iudical Trining Centre refresher courijes included
tie- iniinr i, oie on ;rneril aer'o edical topics, the othe: on a.rcrew oqiuipma•nt asoemblies. Reports

011 r,0i;,.'mt id'i ',ht incidents are quoted to stimulate di.-mssion. Aluquate preparation by directing,
staff is vLtal, hut ;iven s,ch attention to detail, results are very encouraging; a wide range of
topics may be covered and excellent feed-back from aircrew to staff is achieved.

Lr rep';on (UK) coninented that wuch ir&y 'e gaineu dy rjt.dy of US airline teýtohinng metlods. He had
recently ,isited a training school which had to cope with the prablem of training 3,000 stewardesses
annually. Thii• %as achieved in clasmes of twenty making iouch use of response indicators. Capital
outlay vks very high but the results appeared to be excellent.

Profu!s3.or Launheh!ner_cE•ý I gave tihe opinion trat there was a pressing need for basic aeromedicul
in:itruction for all medical graduates. He askod for comment on this subject.

D~r P/!st_ on h_) suppocted this whole-heartedly.

._r ienijL_•. stated that in Toronto sucL training had been proposed for all Public Health
Diploma students and the 2,ossibility of lectures in the final undeograduate year was under
discussion.

I _k P__1. LrBJritish Amy) called for better aeromedical education of general aviation pilots.

Lt Col Dunn (UoAý? stated that the FAA had asked for USAF help in the field and that, as a result,
on two days in 1)70 all 37 Physiological Training Units of the USAF would be open to private
pilots. The rePion:me m ýs almost overahelming and the FPA is seeking for additional opportunities
to be provided.
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SUM)ARY

The necessity of effective aeromedical training of
operational aircrew is evident from accident and incident
records and statistics; exaiples pertaining to the Canadian
Armed Forces are quoted. The requisites of effective avromedical
training,namely knowledge of the mission, adequate training aide,
the best use of available instructors,a versatile teaching rationale
that can be mcdifled as mission experience dictates, are disnissed
and Illuetrated. Follow up training, the use of the practice
mission and rimulator missions* s a training tool, and the various
types of briefings that can be given are described and Illustrated.
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The traditional objective of Aeromedical training it to inform the pilot of his physiological
limitations pertinent to his flying task. In meeting this objective, it also follows that he must
understand and respect the various components of his life support systems that enable him to perform
effectively far outside some of these individual physiological restrictions. The student pilot is
Civen this training during his initial flying course and it is necessary to briefly mention the programme
as this is the bed-rock upon which the pilot's future knowledge must be built.

The fledgeling pilot receives a great deal of classroom teaching as a necessary part of his flying
training and reedily accepts Lhe standard aeromedical programme as defined, for example, in the MATO
standard agreement, as part of this training process. To ensure effectiveness at this stage, emphasis
must be laid upon the standard of instruction, the relation of classroom training to his air training work,
and close liaison between the aeromedical training officers and the flight instructors, so that the more
important points, such as oxygen diecipline, sudden decompression and disorientation are demonstrated in
the air. It is this latter aspect that tends to b, neglected during air training and the classroom
subjects may not receive adequate reinforcement during the later flying phaso? of training. An attempt
is currently being made to improve this w.akness in the Canadian Forces Training Command.

Aercmedical traki.ing subsequent to the primary course has comparatively little in common with it
in terms of training technique. it has three basic objectives; firstly; familiarity with the li€- nupport
systems that the trained aircrey members will be using during their tour of duty. Secondly; instruction
in the physiological limitations that restrict or modify the operational role of the aircraft, and
thirdly; the prevention of unnecessary accidents. This paper examines these objectives and discusses
practical questions such as "when should this training be given" How much should be given? What
forms of instruction should be used and how often need it be repeated?"

Meeting the firbt objective, namely the knowledge of life support systems, is relatively simple.
All aircrew on conversion to an operational type of aircraft or on transfer to a different role are
normally involved in operational or conversion training, and it is at this stage that they should be
given precise instructions concerning their oxygen equipment, cabin pressurization systems, instrumentation
and toxicological hazards together with a thorough briefing on the capabilities of the pertinent escape
systems. Such a orogramme should oe incorporated in the operational flying training unit syllabus and be
an integral part of it. Training aids for this purpose will vary with different countries but at least
the basic hardware such as a static ejection seat, oxygen regulators and masks and an aircraft simulator
should be available for basic instruction. For aircraft with a flight capability of over 10,000 feet we
are convinced of the educational value of a chamber flight using a chamber flight profile appropriate
to the worst oxygen and pressure emergency situation that might be met in r-ih an aircraft. The inherent
value of such a chamber run lies in t'ie fact that the aircrew member knows he iE going to be obliged to
use the equipment upon which he is receiving instruction in a threatening (if artificial) environment and
therefore attenis a great deal more closely and acquires confidence in it more rapidly. The value of
repeated individual hypoxia demonstrations or of chamber runs to demonstrate changing susceptibility to
deccmpression sicknes is debatable. By the same token an ejection simulator is highly desirable,
especially if the mode of actuation or emergency procedure is in any way different from that taught and
practiced whilst training, but such simulators are somewhat expensive and are often static installations;
a great deal can be achieved by intelligent use of the applicable ejection equipment in the classroom
backed up by timing and coordination tests in the flight simulator. At this stage too the aircrew should
be made aware of the variations in clothing, harnesses and protective headgear issued to them, together
with a resume of its known faults or inadequacies balanced. hojpefully, by the philosophy behind its choice.
Aeromedical subjects falling into the last two categorils of operational effectiveness and flight safety
can also he usefully introduced at the operation-l training unit and thea, will be mentioned below.

In order to establish the aeromu-ical requirements to fulfill the flight safety and operational
effectiveness objectives it is necessary to study past experience: figure 1 gives some indication of the
physiological incident rate experienced by the Canadian Armed Forces in the three year period 1966 - 69.
The rate officially reported is shown in the middle line and it will be observed that we can expect
approximately two incidents to be reported every 10,000 jet flying hours; such a rate usually indicates
only the number of cases where an air emergency was declared and an inquiry instigated. The upper line
represents a rate that can be calculated for the incidents of hypoxia, hyperventilation, dyasbarim, syncope.
toxicological hazards and disorientation using the responses to an anonymous survey carried out by CFIAM
in 1965 (1): it includes all aircraft types but refers only to those incidents that the pilot considered
were a hamard to his safety or that of the aircraft. The rate indircted by this survey is in the region
of six to seven ever- 10.000 flying hours and is the sharpest picture we can obtain of the serious unreported
incidents. A third rate is necessary to compli-e the picture, and this is found among the accident
statistics. The lower line of Fig. 1 snows the jet accident rate in the service, from all causes, in the
years under study and although not all of these were physiological, Fig. 2 indicates that in 1968, 66%
of the cause factors in these accidents were attributed to personnel (2).

Fig. 1 examines but one side of the coi;: the rate of serious Mnd threatening pbyaiological
incidents which totals approximately one occurrence every thousand jet flying hours, represents the
challenge presented to operational aeromedical training. Obviously many other physiological incidents
occur that do not reach dangerous proportions due to understanding and application of the appropriate
corrective action; these, reduced by the proportional part played by luck, are the measure of the success
of the initial and subsequent training programmes and it is of course extremely difficult to obtain any
good figure, but the closest we can get is to return again to the anonymous survey. which was designed to
provide a feel for such a questicon. We find that tho rate in this case is approximately fourteen minor
incidents every 1,000 hours of total flying.
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These fiues rf-present tho case for operational aeromedical training and lead us to the 4uestion
of whAt we do we teach. Since it is often an aircraft accident rate that eventually determines the amount,
of effort tnat will be put into this type of training, accident cause factors will be examined first.
Figrure 3 (also for 1968) shows the breakdown of the pilot assessed accident causes and is not too helpful
in determining an aviatior. medicine programme, but if we examine mor. closely the accidents where the
p rimary cause factor was "pilot-error o1 judgement" it becomes apparent that this labul is becoming almost
as meaningless as the old concept of "pilot error". In the majority of fatal cases these accidents occurred
at altitudes below 2,0C0 feet and, where we have a nost-mortem lactate profile to study (3), it is evident
that, the pilot was generally unaware of any serious problem until less than fifteen seconds before impact.
It is becoming increasingly obvious that the majority of fatal accidents are caused by an inability to
perceive a potentially dangerous situation ahead, a normal enthusiasm to carry out the operational flying
task, and a time factor, defined by the operational characteristics of the aircraft and its mission, that
was too small to allow corrective action to be taken. The accident picture indicates that we should be
spending more time teaching such things as visual limitations, common flight illusions, reaction times of
man and aircraft, visual workload sharing, instrument limitations, and the maintenance of optimum
attention levels.

To examine the causes of incidents, as opposed to accidents, we must again refer to the survey and
Figure 4 demonstrates the great predominence of disorientation as the precipitating factor; it also indicates
the continuing importance of understanding trapped gas syndromes in sinus and ears and the importance of
avoiding heat stress in aircraft. These subjects lend themselves to the accident prevention side of the
programme and in the context of the operation can be reviewed during the initial operational training
programme. Training in the physiological factors that effect operational effectiveness should be limited
on this course to equipment and operational techniques that are part of the aircraft or the expected
operation; examples are flash blindnoss techniques, specific survival data, air to ground target fascination,
radar vigilance limits and loss of cabin pressure due to enemy action.

The first requirement of effective operational aeromedical training can now be broadly defined. A
course is given in conjunction with the conversion to the operational aircraft and it is related to the
role of that aircraft. Briei revision of the principles taught in the training course may be necessary
but should not dominate the content of the lecuhre or demonstration; it should be quite clear to each
listener that the subject matter can or will be of direct interest to him during his operatiordal tour and
every opportunity to illustrate the subject with actual examples from the command or group should be used.
The senior flight surgeon will obviously be deeply involved in the education aspects of such a course
though he may well be able to delegate a great deal of the teaching.

In common with the basic course, the effectiveness of such an initial programme will be reduced
unless adequate follow-up is provided. This is the second requirement. Experience in the Canadian Forces
indicates that periodic formal courses do not achieve this follow up in a setisfactory manner and if poorly
taught or merely repetitious will in fact hinder rather than help the operation. Follow-up must be
governed by the principles and practice of preventive medicine; professional atTitudes towards any complex
or hazardous occupation are not acquired as a .- esult of lectures; they are generated by individuals who
believe that such an attitude is the most efficient way to execute a task. Safety cannot be forced down
peoples throats; attempts to do this can create hazards due to anxiety. Balanced judgements of relative
risk are not acquired over-nibht. Such a follow-up programme must be a process of gentle persuasion and
unconscious influencing of current aircrew opinion and there is no doubt that the f•ight surgeon is in a
most advantageous position to initiate such a programme as his clinical training and experience is directed
towards the art of persuading people to voluntarily carry out his instruction. Likewise, he has access
at least once a year to each individual aircrew member and he, hopefully, has the confidence and trust of
the aircrew, in that he has little or no executive auth-rity in the organization.

One of his most effective teaching methods will be to utilize the "briefing of opportunity". These
opportunities can be readily found by the command or senior flight surgeon, or by the Base or Station flight
surgeon, f actively sought. For example no aircraft accident from which a lesson can be learned should
pass without a briefing from the medical member of the board or a senior flight surgeon involved with it.
Individual aercmedical incidents which offer no threat of disciplinary action or ridicule to the individual
can, with their permission, be used to illustrate pertinent points. Weather briefings if carried out on
a &quadron basis each morning can be used to make single important points but intrusion into this routine
gathering should be short and very much to the point; flight simulation sessinns may be used either directly
or indirectly to accentuate vital points of instrument presentation and errors of interpretation that
have been mentioned in the operational training briefing. The latter however should be done as a very
small part of the flight simulator training and should be carried out by the flight simulator instructors.
Exercise briefings and debriefings are again an opportunity to make a brief but effective contribution to
both safety and effectiveners. The issue of new personal or survival equipment or modifications to existing
equipment provides a further opportunity to discuss the strength ard weaknesses of current equipment.

In such a programme the active participation and the experience of the senior flight surgeon of the
coimand or group is absolutely essential. He will provide the experience to judge the relative Importance
of each individual subject, whether it be safety or operational effectiveness, as he works with staff
officers concerned in both areas. He is also in a position to boost the individual flight surgeon's
effort3 by arrangi.g periodic visits of aeromeaical and flight safety specialists and to oncourage more
detailed studies by the more talented and enthusiastic flight surgeons under his ccnani. At the station
or base level the junior flight surgeoa can also contribute formally by participating in the ground
training lectures that often occur at short notice on bed flying days. He can generate int..rest by
tactful aeroedical questions during the annual medical, during sick iarade Interviews and on Informal
discussion both in the mesa and in the home. It is our experience however, that the talents of the younger



flight surgeon cannot be truly exploited unless adequate leadership is provided by the nommand or staff
flight surgeon.

Although this paper has primarily dealt with the training and continuation training of operational
aircrew it is recognised that different types of refresher training may be required in the comanad or
group either for the non-operational pilots or for the occasional pass.rnger or technician flying in jet
aircraft. These programmes are best carried cut at the operational training unit, they should be as
brief as possible, and should be applicable to the equipment that the individual is going to use. In
the case of passengers or technicians the most, economical way to indoctrinate these personnel is to
include a basic course on the day prior to an operational training briefing. Since the objective of
these "passenger" briefings is to convert a potential flight liability into a potential asset, his partici-
pation with the "professionals" on the second day tends to enhance his sense of responsibility and lends
validity to the basic training given to him the day before.

To sum up, the following suggestions are made to ensure objectivity in operational aeromedicl
training. Each aircrew member subsequen t to his basic physiological course carried out during flying
training should receive an operational aeromedical conversion course whilst doing his operational
training; this course should be an integral part of the ground training programme and should be directly
applicable to the equipment that he is going to fly. Follow-up training and further aeromedical information
should be delivered in a continuous and semi-formal manner by local and senior flight surgeons as the task
is primarily one of preventative medicine and persuasion. Hypobaric chambers, ejection and aircraft
simulators should all he used where possible but only in context with the aircraft operation. Adequate
training of junior flight surgeons and excellent leadership with extensive participation is demanded of
the senior flight surgeon and modical staff officer if accident rates are to be reduced and operational
effectiveness increased.
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G ..d::•t_ '._:i~iu (IL?•, iCh~tiruan /h:1) ;ed whothr ni.,':t vision trainir, .ias in general use. In
Lt 2 vory L I(LJ tn~;truction is ,-'iven durilng Lhic early stages of ai'crow trainin:.

orons revýcalu thui foltonar;:-

l'.'•.k.jhv dcronntration io -,,iv;n to helicopter pilots, includink the effects of hdpoxi.a
on ni:ht vi:,Lon

Ca r•rajd i;o train•ir

U,; Nho trainLn

Ger~kaav iDenonstration but no persona. training given

n'n orientation lecture is given, but no training

France Practlcal training is given ai; 'ihe Fighter Trainin,. Centre at Tours

Italy A 2-hoar demonstration but no training as such

2_EL A lecture but no praatical training.

jr Beqnaon (U..) vaised u.he question of validity of aeromedical training of aircrew. For example,
was there c.ny real evilerce that intensified training on the subject of disorientation has
p-.oluced a si_,niiic.nt re.uction of accidents or incidents from this cause?

Lt Col Dunn.(UjiA) agreed with the ne-d for validation. Sometimes one raight doubt the effective-
ness of training. For example USAF pilots undergo practical pressure breathing training every
three years but in a rocent experiment when aircrew so trained were tak-n to high altitude in a
decompression ch~a~rber after ueing cold, falsely, that zhey would be exposed to an equivalent of
16,000 feot, not one ecson recognised the oLset of pressore breathing.
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SUMMARY

The appliance of modern and highly sophisticrted airborne weapons
within the German Air Force as well as in the German Army and Navy
requires a respective educption and training of the flying personnel
in Physiology of Flipht.

Because of the Geographic Situation cf the Federal Republic of
Germany this training from the beginning was centrally planned and
set up; in consequence all training in Physiology of Flight of all
Pilots and Aircrew of the German Armed Forces i's done at the Institute
of Aviation Medicine of the German Air Force located at FUrstenfeld-
bruck near Munich, where the basic training as well as advanced
training is performed.

The Physiological Training includes a profound theoretical in-
doctrination into the various topics as well as the application
numerous utensils for the practical trnining in demonstrations and
exercises. Thfs implies not only for instance different types of
chamber-flights to simulated altitudes for hypobaric demonstrati-...
but also the use of different types of Ejectionseat-Trainers and
mobile Ejectionseat-Towers. Further important topics for practical
training are N4.ght-Vision-Training and the demonstration of spatial
disorientation, which is done by means of a special Spatial Dis-
orientaticn Demonstrator, the use of which served very much to the
improvement of the knowledge in Physiology of the Labyrinth-Organ.

Since the problems of Physiology of Senses in general gain much
of importance, they are to be emphasized as well. Special tools for
the education in this matter have been developed and elaborated at
the Institute of Aviation Medicine, Physiological Training Division.

The set up of a human centrifuge at our Institute in the near
future will be helpful for demonstration or various kinds of gravi-
tational forces in special cases.

Since during or after several forms of the physical training
program such as high altitude demonstraticna some kind of incident
is possible, there must be provided means to counteract e.g. de-
compression sickness etc. by the use of hyperbaric chambers.

The Flight-Surgeons of the flying nnits are a great deal help-
ful in extending the eircrew's knowledge in physiology of the flight.



Based on the geographical situation of the Federal R1public of Germany, appropriate physiolo-
gical training of pilots nnd aircrew of the three services of the Bundeswehr (Army, Navy, Air
Force) has been planned and entablished centrally from the beginning. This training has been con-
ducted at the Institute of Aviation Medicine of the German Air Force in FUrntenfeldbruck near
Munich for more than 12 years. A central training facility offers the great advantage of uniform
training and economical utilization of training personnel and material.

Partially long travel times to the Irntitute of Aviation Medicine constitute a disadvantage;
nowever the trip does not extend one day in any cnse; this disadvantage is offset in part by the
fact, thst prior to the accomplishment of physiological training some of the pilots undergo
necessary physical examination at certain intervals in another division of the Institute of
Aviation Medicine.

STANAG 3114 constitutes the basis for physiological training in the German Air Force and sets
forth directives for the conduct of training of flying personnel. It is the purpose and objective
of all training courses to familiarize flying personnel with the performance limits of man and
with the physiology of the human organism under special flying stress as well as with the use of
rercue and safety equipment.

At the present time we conduct 3 courses for flying personnel. Course A: Physiological training
for jet pilots (basic course). Duration of course: 5 days. The course is being conducted after
completion of pre-flight training and prior to flying training. The training syllabus includes a
total of 4C hours and the following .ubjects and practical demonstrationa:

Course A: Physiological training of jet pilots (basic course)
Total training hours: 40 (5 days)
1. Academic Training

- General topics
- Physical properties of the atmosphere with special consideration

of the effects on the human organism
- Physiology of respiration and circulation
- Altitude adaptation of respirntion and circulation, hyper~entilation
- Oxygen deficiency
- Dysbarism

- Prevention and treatment of hypoxia
- Effects of barometric pressure changes on trapped gases in body cavities
- Utilization and properties of pressurized cabins, decompression, rapid

decompression
- Rescue and safety equipment and its use
- Effects of extreme temperatures on the human body
- Emcrgency ejection, general medical aspects
- Familiarization with ejection seats
- Use of oxygen equipment, pressure breathing
- Forces of acceleration (g-forces)
- Noise, vibrations and supersonic phenomena
- Problems of day and night vision
- Anatomy and physiology of veatibular organs
- Spatial disorientation
- Sensory perceptions and sensory illusions
- Motion sickness
- Aeromedical aspects of special weapons
- General flying suits, flight hygiene
- Toxic gases, vapors and liquids
- First aid treatment of injurie,5 incurred in emergency escape
- Medical aspects of survival

2. Practical Demonstrations
- Ejection seat training (fire seat on mobile trainer)
- Chamber type I flight
- Chamber type II flight
- Rapic. decompression

lDemonstration of day and night vwion
- Demonstration of spatial disorientation

Training Course B is a refresher ccurse for physiological training of pilots on jet aircraft.
Jet pilots haviarg participated in Course A will attend this course every three years. If possible
the course will be conducted simultaneously with the follow-up physical examination for flying
fitners, which is also performed at the Institute of Aviation Medicine of the German Air Force.
With 8 total training hours the course outline is as follows:

Training Course B: Physiological training for jet pilotr (refresher course)
Total hours of instruction: 8 (1 day)

1. Academic training:
The most important physiological subjects are covered in abridged version, i.e.
- Oxygen deficiency
- Dyabariam

- ;ccelarative forces
- Atypical senao.,y perceptions
- Emergency escape from aircraft

General personal hygiene
- Use of rescue anl safeiy equipment

2. Practical Demonrtrations
- Ejection seat trsinin!, (f!re seat on mobile trAiner)
- Cha,aber type II i]ight
- Rapid decompression
- Demonstrition of day and night vision
- Demonstration of spatial disorientation



14-2

In future it is planned to extend this course presently attended by jet pilots only to other
pilots an~d aircreu.

Trairinr Course C if a rhy:.iological course of 3 days' duratidh for pilots and aircrew of pro-
!eller- and jet-d riven tranniort aircraft and helicopters. Tha tr-ining syllabus is as follows:

Trsiraini Course C: i'hyiological training of pilots and nircrcw of propeller- and jet-driven
trar.:j'ort aircraft and helicopters.
T'otal training hours: 24 (3 days)

1. Academic Training:

- General topics
- Thysics of the atmoarhere and its importance for uhysiology of man
- 1hysiclogy of rec-iration and circulation
- Altitude adaption of reopiration and circulation, hyrerventilntion
- Cxyger. defici~ucy
- Dysbarisrm
- Effects of bnrometric presnure chonres on trapped gases in body cavities
- ThermoreFulition and effects of temperature extremes
- Uce of retcue and s.!fety equipment
- Emergency ejection, general medical aspects
- Uce of oxygen equipment, pressure breathing
- Effects of accelerative forces (r-forces)
- Noise and vibrations, effects and protection
- Froblens of day and night vision
- Anatomy and physiology of vestibular orrnns
- Spatial disorientation
- Sensory perceptions and sensory illusions
- totion sickness
- Aeromedical aspects of special weapons
- Flight hygiene, flying suits
- Toxic gases, vapors and liquids
- First cid aboard transport aircraft, reactions to panic
- Medical aspects of survival
- General directives for aeromedical evacuation

2. Practical Demonstrations
- Chamber type I flight
- Rapid decomprestion
- De-oný;trntion of day and night vision
- Demonstration of spatial disorientation

Besides training courses mentioned here additional physiological training is conducted for
flying safety officers, flying spfety NCO's, geophysical advisors (meteorologists) and other
groups, as required. For thiv purpose the subject matter is geared to meet the requirements of
these specific groups. One of the most frequently held courses is the jet passenger course for
the preparation of passenger for jet flight.

Physiological training is conducted by a staff of specialists organized in a stationary and
mobile training group. The htaff comprises physicians, civil and military instructors and a large
number of technical personnel. It is our endeavour to center academic instructions around realt-
stic situations and actual problems by using appropriate demonstration and training equipment.
Practical exercises are of particular interest and a more detailed explanation follows.

The different types of chamber flights are conducted in a stationary 20-men-chamber, in a
mobile 12-men-chamber or on a stationary 3-men-chamber, which was originally designed for pressure
suit training. Pressure suit training has been postponed, since there is no need to use pressure
suiis at the present time. However, we do have the facilities to conduct pressure suit training;
furthermore we already bave limited experience in the execution of simulated altitude flights
while using partial presnure ruits.

The technique of chamber flight type I can best be seen in the following table:

1. a) Seatinr,
b) Preflight check
c) Equipment hookup
d) Preflight denitrogenation

e) Communications check
2. a) Ear and sinus check
3. a) Use of the specific oxygen e~uipment used on the fliglht

b) Review of acute hyroxia mnd TUC
4. a) Acute hypoxia demonstration at 35 000 ft

5. a) Acute hypoxia deronstration at 30 000 ft
b) Use of portable oxygen equipment

E. a) Acute hypoxia demonstration at 25 000 ft
b) Explanation of buddy system
c) Special instruction in regard to recovery

7. a) Effect of mild hyroxia on vision
b) Use of rpecial test cards

•. a) Post flight disposition of equipment

The Type II Chamber Flight Profile reads as follows:

1. Zame as on Tyre I
2. Same as on Type I
3-. a) Use of specific oxygen equipment (pressure demand)
4. a) Instruction in proper pressure breathing technique

b) Instruction in proper verbal communication



5. a) so -and chnrxicter!_tics of emergency oxygen equipment.
b) Equalization of middle oar presruren.

6. Acute hypoxia demonstration at 2¶.000 ft.
7. a) Normal descent to rround love'.

b) To be used during actual flight to discuss ri-id decor.rresnionn.

During chamber flights subjects analoruous to the vmrious nteps tre discussed ,uch ac "Abdomi-
nal Gas Expansion", "Evolved 7ns Dysbarism" etc. Rn~;id decompresrion is carried out in the lock
of the respective chamber. rubjectc are being rnpidly raised in altitude from e?.CC ft to P2.000
ft simulated altitude within app'roximately 2 see. Rorld decomprennion is always carried out after
completion of type II flight.

For porsibly future pre-rure suit trnin~nc the following chamber flight profile has been pro-
vided. DurinG the one-hour respiratory period nlready, when the subject is breat.ine pure oxygen,
pressure in the pressure suit is intermittently increased to familiarize the pilot with the
changes during pressure increase. At first the chamber is taken up -t the rate of 1.0MC ft/min.
and then at approximately 6-8.f.C0 ft/min, to -n altitude of 70.000 ft. After this ascent the
chamber is brought down to 2•.000 ft and then rapid decompression is carried out to 7d.W0 ft
within approximately 2 nec, followed by descent to ,,round level. During this process the pressure
in the pressure suit decreases from 2'O mm Hg to 141 mm Fg. But as stated before, we do not use
this chamber flight profile at the present time.

Night vision training is accomplished by means of n self-constructed training device. Satis-
factory dark adaptation is achieved by wearing red goggles 30 minutes prior to start of demon-
strations. 2uring the demonstrations particular emphasis is placed on autokinetic phenomena,
perception ci 3-dimensional space using mobile and stitionary objects, contrast and contour dis-
crimination under different types of illumination, rsange estimation, flash blindness and protec-
tion. Flasher nre generated by using powerful headlights or photo-flashlit-hts. These latter de-
monstrations are of exceptional didactic value and can not be replaced by any theoretical pre-
sentation, however good it may be.

Use of a spatial disorienttion de:,ionrtrntor in physiological training for 1 1/2 years has
Froved to be exceptionally succesnful and our -rorram would be unthinkablc without it. Aprlying
this training device a number of illusions typical for certain flying situations can be dewon-
strated in an impressive manner, such as the coriolis-illurion, "le4ns", sensations during "grave-
yord-srin", "oculogyral-illu:;ion" and the "oculogravic-illusion".

Cur de,.onstrator hns been modelled with some modifications after a US mockup used at the School
of Aerospace Medicine in Brooks AFD, Texas. A ligC!t-tight ventilated cabin can be rotated clock-
wise or counterclockwise and can be moved about its yaw axis simultnneouuly nt variable speed. At
the s me time the cabin may be tilted 70 about the tangential inside out. During rctt-tions speeds
of 0 - 2C revolutions per winute respectively a large number of motion combinations with corre-
sponding angular speeds anr.d accelerations cqn be g:enereted. Radial,ncco2erstions of low intensi-
ties also occur. Naturally this c(!uipmcnt does not enable ua to perform actual flying msnoeuvers,
but part of the generated illusiond are equivalent to impressions gained in particular flying si-
tuations. During demonstrptions tha trainee in the cabin describes his impressions via voice com-
nunicstions. Demonstrations are most impressive for the observers of the test runs since they can
register the discrepancies between subjective perceptions of the "inside" and ohjcctive turning
movements of the equipment very distinctly. This is particularly true, if the rotationna speed to
the left is suddenly decreased during a demonrtration, which causes the illusion of turninG to
the right while, objectively spen!ting, the counterclockwise rotation still continues. The trai-
ning aid has been eluipped with an artificial horizon, whose adjustment can be selectively regu-
lated from the controlpanel outside or by the controlstick inside the cabin. This artificial
horizon n-.ver reflects the actual attitude or movement of the cabin, but serves to transsit cer-
tain tasks tc the "inside" such as adjustment to a defined pitch nnd roll, i.e.changos of the
gyro setting 3y simultaneously demonntrating a particular sensory impression. This serves the
ability to suppress subjective sensory impressions and to concentrate attention to certain tasks
(control of flight instruments). Furthermore correctness and timely execution of a required con-
trol movement during a strong, artificially generated sensory impression may be observed and
evaluated. For this purpose we hrve an appropriately designed controlpanel.

Again it becomes evident, that understanding the problems of physiology of special senses, in
this case the labyrinth organs, derends to a large extent upon the manner in which theoretical
indoctrinations into anatomy and physiology of the labyrinth organ are conducted. In the near
future we shall use a mockup in our lessons, w'iich will illustrate the mechanical processes in
the semi-circular canals in a very impressive way; different combinations of mcvement are gene-
rated by a propelling motor on an oversized mockup of the three canals suspended on gymbals,
which causes the relative endolymphatic movements to result in cupula motions correlating with
the respective rotating sensation. Simultaneously these cupula motions are electronically trans-
ferred to a second stationary model, whnre sensory perceptions associated with this motion can be
registered through observation and analysis. At the stme time cupula deflections of the three
canals are registered per unit time as to direction of movement and intensity of deflection,
resulting in an impressive illustration of the correlation resrectively discreprncy between
objective movement and subjective senstion. Aside from its high didactic value such an equipment
respectively model is definitely necessary to demonstrate subjective sensory inpresaions during
motion processes in scientific experiments.

Other iravortant equipment for the execution of practical training includes ejection seat prac-
ticing facilities. Because of the manifold types of ejection nests, practical indoctrination into
respectively used ejection sects is of significance. It is much easier to rive the ayprolprinte
introduction into the multiple technical details of a dismantled sent (outside the nircraft),
since these are better accernible .nd their function can be readily surveyed. Viricus parts of
the seat must not only be known but they have to be arproprintely checled prior to each flight.
For practical ejection seat traiiing we use :tationary trainers to trtin functional processem
and practical operations, and the ejection seat indoctrination will be completed by on ejection



ti tor..e .t t•.•cr. We X.r.v.- two mobilc ejection n3eat towers at our dir-
i: 1, I ", ,,tir .d by, t-'-e of nirl,lwne flovwn. In one tox.er there is a

S'' " ; •ction hn:dl., thc r-cond seat is fired without delay. Upon firing
t0, ', "n t -1 :I 'ntI to ,qproxim. tely P-10 C's. T';e primary purpose of this trni-

,:. ' r". tj iZ.t!. toi-. :ffuct, vhicl, is rather hijh in aliýont all yilote, as aho -n by

*,'r•'.1 c.¢0. 'o r onl'y ." ircrz ft h:,ve becn equ'aiIed with ejection seats and consequently thin

'r'ir onrly con,'uctud for :et ,ilotq. It would be denirable if correzpondinr training for
.c.4,,,qtj r -irc•tw 6iull L,.n•ore nu,-v,.roary in thu forenoeable future.

.loel tr'inn ficlitiea wculd be incomplete and inadequete without posnibilities of

directcd t0 hv-.;ti¢c :,ure: in iý ser of aiecial incidents. rven thourh aerious incidents are
very rare, one 1',±- to I,, r-.1,ired for thbem rt nr.y, time, especinilly durinC nimulated high nititude

lie~hta. "h. hyi, 'rt-ric ctri-,1er constitutes the Irimnry rescue device. It must be on ntand-by du-

ring i)] .. ir-ulated hih altiturde fli,;htc, above all, when very high simulated altitudes are
reacied, :ci na ;:urint: reraurc ni t trniininC. Our hyperbaric charm•ber has been devised for the-

rnic.utic !,re.;ýuree up to 11 itn, 7-.rren~onding to a depth of water of 100 meters. It it connected
to, :t .hynci(J.'ii~l wr. ittorin,_ urit, which enablec us to monit-or and record a series of physiolo-

'icn f ir'. tctIrr- . I. , 3], pne-ogram, feunotachogram, bouy temperature etc. Incidental-

ly, n I our ;t: nry det,:ryre.:`.n co'a..bb:rs have been connected to thin central monitoring

• nit ý.r, ittinL ur to conduct ,~irorite cx-•crir.ental examinations in the decompression chambers

'isit!e fromr ph.ioloj:icn-l ie.on:trrtionr. Durinz clamber fli~hts witI. rresoure :iiits 2CC, pulse
r:* te, w-in t,.,o-'r-tlre, ptieuemo 'r1 etac. *re routinely monitored at ill times.

In the near future the nitntute of Aviation Modicine of the German Air Force will huve at its

dic.;to•,al a very efficient human centrifuge; even though thin equipment above all is intended for

ncient.iic rf.u'lea, it will ailro uervo Irionntration flighta within the framework of phyoioloci-

cil trrJ nion in very Slecific canon.

:n flyin" units the flijht surgeon asritgned to the respective organization will continue gene-

rnl nrJ .loccial rh.'riolo1irCl training of pilots and aircrew through lectures and briefings,
i.o.-e topics often Are que:'tions~of a practical and timely nature. Survival chances of pilots and

dircrcw in ca.ses of erergency are directly proportional to their physiological training level,

particularly as far ac operation and knowledge of rescue equipment is concerned. Tbiin, no expendi-

tures ehould be spared to make physiological training, above all the practical aspects , as com-

1rehcr.sive a, possible. There efforts will surely be rewarded by a decrease of the aviation

accident rate.

The only objective of physiological training in the maintenance of life and health of flying

rersernel. This responsibility must therefore be pursued with care and the full utilization of

all available recources.
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JUM1ARY

The physiological training in the Royal Netherlands
Air Force started in 1952 under the supervision of the
Surgeon General, Royal Netherlands Air Force.

In 1957 the specific training on sea and land survival
was intensified, due to a number of fatal accidents and
resulted in the foundation of a special centre for sur-
vival training: the Flight Safety Training and Test Centre.

The physiological training is given at the Physiolo-
gical Training Unit at Soesterberg as an integral part
of the FSTTC.

Every crew member will undergo this training every
18 months.

in this paper the different courses in aeromedical
education are covered and available facilities shown.

S O1,1A IRE

L'entrainement Vhysiologique des Forces Aeriennes
N~erlandaises a ste cr44 en 1952 sous la responsabilitg
du Directeur du Service de Sante de l'Air.

En 1957, N la suite d'un certain nombre d'accidents
mortels, on intensifia la formation sp~cifique dans le
domaine de la survie sur terre et sur mer, et l'on fonda
tu. centre special pour l'entrainement h la survie: le
Centre d'Essais et de Formation pour la Sgcuritg des Vols.

La formation physiologlque est donnge A la Section
d'Entrainement Physiologique do Soesterberg, qui fait
partie int~grante du Centre mentionn4 oi-dessus.

Lee membree du personnel navigant suivent oe etase
d'entradnesent tous lee 18 mois.

Au coure de cet expos4, l'auteur traitera des diff4-
rents cours de cet enseignemtnt a~rom~dical, et il
d4crira les installations existantes.



After World War II, during the reorf.•anioation of the tirforce in Holland,
the aeromedical training of aircrew wat; the -ole recpoiisibility of tha flight
surgeon of the base and it depended maiijly on his ingenuity in acquiring material
for demonstrations and lectures, which topics fe sovered.

At the time Air Training Comr•Lnd started the pilots tr:Aining a syllabus on
physiological training was set up, in which standard le(;tures were given by the
base flight surgeon.

In 1950 at the introduction of the Gloster Meteor jet aircraft a new program
was initiated and physiological training officers introduced, who received their
training on the School of Aviation 2'edicineGunther •id'B, UA.

After that time the physiological tryining officers toured the country and
gave lectures at the elementary - the advwnced - and at the Fighter Training
Schools, with a chamber run in the mobile low presumptvre chanber (fig. 1), which
was donated to the medical service by the British Air Ministry.

In 1952 the construction of the low prescure chambers (fig. 2) was completed
and a refresher training started for aircrew in oar own physiological training
centre at Soesterberg.

In 1957 due to a number of fatal accidents in which water survival played
an imported role the physiological training centre got the order from the
assistant Chief of the Air Stnff to organize a special course for aircrew which
should cover all the aspects of survival after a bail-out from an aircraft.

A two weeks course was introduced which covered the standard theoretical
and practical parts of physiological training, dinghy drill, parachute landing
simulation, sea and land survival.

As the medical service of the air force was a part of the joint army and
air force medical service and as the extra survival course put a heavy burden
on the personnel of the Physiological Training Centre an independent Air Force
unit was founded, the Flight Safety Training Test Centre at Soesterberg.
Col. Verheij will cover the activities of this centre in his presentation, so
I will restrict my paper to the physiological training part.

At the moment we have adopted Stanag 3114 as a guide for our syllabus on
physiological training for aircrew.

Aircrew training.

At the Flying Training School lectures are given in aviation medicine by
the flight surgeon and the subjects covered at Elementary Plying Training School
are: physical aspects of the atmosphere, physiology of respiration and circulation,
hypoxia, aircraft oxygen sy7stems, anatomy and physiology of the eyes, anatomy and
physiology of the inner ear and noise protection and physiology of equilibrium.

At the Advanced Flying Training School lectures are given in- refresher on
physiology of respirationuirculation, hypoxia and eyes - ears and organs of
equilibrium. New lectures on dysbarism, acceleration and g-forces, they-al
influences on functional adequacy.

After the Advanced Flying Training 3chool students will follow a weecs course
at the Flight S&xfety Training and Test Centre and during this period lectures are
given at the Physiological Training Centre in hypoxia, dysbarism, pressure cabins
and explosive decompression, pressure breathing, disorientation and iscape from
aircraft and problems of vision.

rractical demonstrations are given in the low pressure chamber, on the
ejection seat trainer (fig. 3), in the centrifuge (fig. 4) and for night vision
and in the near future we hope to start with the demonstration of disorientation
with the aid of the Spatial Disorientation Demonstrator which i,,l.l be built by
the Lehr Mittel Werkstatte of the German Air Force at FUrstenfeldbruck. At the
moment the disorientation demonstration is done with the iid of the centrifuge.

For every
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For every type of aircraft there is an Operational Training Unit. If an
aircrew is appointed to follow an O.T.U.course he will automa+4 cally follow
a course at the Flight Safety Training and Test Centre which is set up for
that type of aircraft, physiological training is an integral part of every
course at the centre ýtid subjects specific to that type of aircraft are
covered, like oxyýen system, ejection seat, pressure cabin and a refresher
on earlier physiologic:tl topics. A low pressure chamber run, according to
the perform:ance of the aircraft and centrifuge run is standard procedure for
the Operational Training Unit course.

Every 13 months the aircrew will undergo a refresher training which te
identicail to the Operutional Training Unit course in which we also cover typical
accidents or incideits, related to our topics, which happened in the Air Forces
if the reports are I-ade available to us through direct channels or flight
safety publications.

The period of 18 ronths is shorter than indicated in Sta.nag 3114. However,
the Stanag relies on extra lectures given at base level to keep the knowledge
on the desired level, but from test-results it is found that it is more useful
to send an aircrew member to a special unit away from his own un~it to follow a
refresher course on different topics.

The one and a half year period was selected to get a change in season for
dinghy-drill Ln open waters and para sailing.

The response of the pilots to these refresher courses are always very
positive and our only problem is the hypoxia demonstration during the low pressure
chamber run with respect to demonstration material that has not changed for a
long time.

At the moment we use the peg board, card box, and writing-tests. We would
like some change and welcome any suggestion from the participants of this mieting
on tests used in other units which are simple to operate and that give a good
demonstration of the effects of oxygen lack.

Since 1960 a special indoctrination course is arranged for Air Defense
Command pilots in the use of high altitude equipment and consists of lectures on
pressure suit and helmet, pressure breathing, dysbarism and hypoxia after explo-
sive decompression to very low pressures. These lectures and the fitting of the
"suit and helmet, three pressure breathing sessions and a chamber flight to 80.000
feet and a wet dinghy-drill in pressure suit and helmet will cover a three days
period.

Training of other categories.
At the Physiological Training Centre coarses are also given for conscripted

medical officers in aviation and industrial medicine. At the moment this course
lasts only one week, as the drafted medical officers already follow a course at
the Joint Army/Air Force Medical School for three months, which course covers
mainly military topics related to the army medical service. A longer course on
aviation medicine would reduce their actual service time as a base Medical
Officer too much. However, in the near future the medical officers, who will
serve as an Air Force Medical Officer will follow a military officers course at
an Air Force Institute and will receive a specific course in aviation and
industrial medicine at our Unit.

Flight nurse courses are given at the centre at an "on request" basis.
Nurses are recruited from military hospitals and follow a two month course.

Orientation courses are regularly scheduled for technical officers and
flight safety equipment personnel as in our Unit safety and oxygen equipment is
evaluated.

It is regretted that copies of the illustrstions were hot made available with the manuscript (Editor)
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Profess;or Lauochner (GAP,) an!'aid why the Notherlando had decided upon lid month interviLls between
training, ratheir thavn 3 yeatrs an in th ',"ANAG.

!~aor Cartons (R Ifeth /d') replied tliat thiere were two ;,ood reanono; firotly, testingý of airurow
showaed that inoqled(Ie had fallen 'Lo an unacý,optably low level after throc years; Secondly, the
chosen interval alliowed alternate cold and .urrai diinghy drill trainin(',.

IM L~dr mJohnso (HAP) asked whiether 1'arasail training, w,.s liked and/or found ureful.

Majo Caensrepi Lcd thut airo rowi at I irot tea-red the Parasail but aftor cn(.- ujporience foun] it
enjoyable. It was probably of' littlo value in raining; morale, with roegard to en;cape trainin.g, but
with a maxiaum heiight of 300 feet it wao f-ound- that theore wan time enough Lo cocaicte major items
of parachiating,, icacent drillo.

I.11aor Burden "S'A) stated thtat some Canadia~n pilots had voluntarily takel~n a full ArmyV parachutist
training. courime.

Sgn Ldr Ranc~e (~~)asied heow imuch pressure- brca Lingý trainin6 was given in the Royal Netherland
Air Force.

Lkjjpr C4Etens replied thiat, taree runs were given at (,round level in Lhe, h]A suit, presaurieod
to 50 runHg- for 10 MiirUter, 1OU rlillg for 5 mliii~teo and 140O m:.U'lg for ) ninAtes.

Lvalor BDoreen as.J.d about hypoxia trainiing,. To make this ncre realimitic one chiamber had been
modified so thiat any one man --ay be deprived of oxygen without prior knowleu.,e.

ijialýor CartLens ;Lms rather ag;ainst this type of demonstration, givin,. ',1i opinion that an a.irarew
member might be "nut of C1 by suoh an experience.
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it doeL3 not require statistics to prove that all flying personnel
shoiuld know about survival .nd get Training in survival techniques

And procedureo.

Anyone who flies should learn to expect the umexpected at any
time. To expect, however, is not enough - one must anticipate and
pi-epare for it.

;,hdat does it take 'o survive? The obstacles you have to overcome
are not so much physical as they are mental. Aircrew should under-
stand what these psychological obstacles are. They all fall under
the general and common emotion called fear.

In any survival situation, the chanies of a man winning through
are in direct proportion to two factors over which he has direct
control:

a) The will to survive
h) The knowledge of survival

A third factor could be his survival equipment, but again, without
the knowledge of how to use it correctly, its effectiveness wtll be
greatly reduced. Every aircrew should therefore take a positive
interest in their aircraft survival pack.

In a sea-survival situation, some extra difficulties are added as
for most aircrew the sea is a hostile environment.

Protection must be the first consideration in any survi-,al situa-
tion. At sea there are some additional factors that can hamper the
survival - seas•ickness, thirst, hunger and psychological factors
like boredom , despair and loneliness.

Experience shows, too often, the tendency of aircrew to panic
after entering the a'ater, particularly when little things do not
work as advertised. Therefore aircrew must be trained to the point
that they can cope with any adversity.

The job of aircrew con., at any time, result in a situation that
will extead the endurance to a maximum. Aircrew must maintain a
high degree of proficiency in this area, because some day it may
save their lives!

6 OhA IRE

Point n'est besoin de statistiqies pour d~montrer que tout person-
nel navigsnt doit avoir des notions de survie et recevoir une forma-
tion concesniant lea techniques et lea m~thodes de survie.

Touts personne qui vole devrait apprendre & s'attendre A tout
moment A l'inattendu. S'y attendre cependant, ne suffit pas; o0n
doit prevoir !'ev'nement et s'y pAparer.

4ue demands la survie? Lea obstacles qu'il vous faut surmonter
ne aont pas tant physiques que meritaux. Les 4quipages navigants
doivent comprendre quelj sont ces obstacles psychologiques. Ils
deviennent tous )a proie de cette 4motion g4ngrale et commune
appel~e peur.

Dana touts situation de siurvie, lea chances de salut pour un
4tre humain sant directement proportionnelles & delxx facteurs:

a) la volontg de survivre
b) la connaissance de la survie

3on equipement de survie pourrait constituer un troisi~me facteur
de chance, maie, une fois encore, s'il ne sait pas comment l'utiliser
correctement, son efficacit4 sera considgrablemcnt r2duitp. Tout
6 u page navig-;unt devra done prendre un int~r~t positif A l'dquipe-
ment de 3urvie don* il dispose A l'int~rieur de l'avion.

En cas de

L1



En cas de survie en iner, d'autrc3 difficult~o s'ajouter 't du
fait que, pour la plupart des e~quipages navigants, la rner constitue
un environnement hostile.

Dana toute situation de sui-vie,. la protection dolt 6tre la
premnire pr~occupation. En mer, certains facteurs suppl~mentairea
peuvent nuire A la survie: le inal de mer, la soif, la faim et des
facteurs psychologiques tels que l'ennui, le d4secupoir et !a
solitude.

L'expe'rience montre trop souvent q~ue le personnel navi gait a
tendance & se laisser saisir par la pani'oue aprý;ý 9tre en* o dans
l'eau, en particulier lorsnque certains petits dispositil's ne
fonotionnent pas comma pre'vu. On dolt done entralner ce personnel
Afaire Lace atc'ute adversit4.

Les 4quipages naviganta exercent one profession dwis laq~uelle,
Atout instant, peut se pr~senter une situation qui va mettre
leur endurance L dure 4preuve. Le Varsonnel navigunt dolt con-.
server, dana oe domaine, un degre eleve de oompetence, car cecn.
peut un jouar lui sauver la viel

L.
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.I .*' XI I:It t;: te.';eotatiuns and actuailly met a long
i'ety I i Te.;tjenre asofficially founded

A.,in A.VJtIŽW. In the! folIlowii~g years little by little
tile L.;1 v~d~ in mautters of survival, escape,

A.; y.,.,iirviv a1 iý .. tiij pilots do not like to practice and it
I-, .11!' i*; trr." t, 'I PU'I l<Lq* piltts. If' they do talk about it, it always

c~ncru:tbt' othev 1A 1; it ini tile otheet pilot who did not use his equipment
p'.~1Pl'(:.h ,ut " -y Ltrd lid not Liurvive. 4Vcry pilot thinks hie knows all

'Abou~t ;ýrvlv 1l, w' tlhi:.. abuut tile large numnber of pilots that had the
z .me i',ie I. aid.. t ovirvi-ve we try ti. give him the motivation to study survival

vve .'to flit-..- houtd leurn to expect thle unexpected at any time; but to
_ý3n~t enuI ~the pilot ::.uut :unticip--ite and prepare for the unexpected.

!:Z lte thp. -e::t otw.n4  ,e of the 3pecific problems that will be encountered
.LZI1 fluu ii uCz ot~o~iL: i.)e prep tred to solve themi.

.herever the siirvivor Luay be, he ;nuot rernember that other people have chosen
c1. ive hiere! ariA; --itllvz'i degrees of effort, these people have adjusted to

ih e:'.-:. i o! ' clin.-ate, the terrain and the environment.

*ne~mt~ nu.; xvivor did.'i't expect to be there, his problem is a bit
*t * r. ly expected ti, have a bail-out or crash-landing and how

.01ho b, I 2u ov it, he is probably never complctely convinced "that

'. jtu-,ticii the obstacles one has to overcome are not so much
* t*' ret .1. It is very important that a pilot should understand

4L' aj bt~icle.- are that m~ust be overcome. These obstacles all
* *.~ eu hcdLzgof tolt very normal and com..on emotion called fear.

ofun fear- of discomfort, fear of people, fear of ones own
WCAA.,r,3ý-., 1,01. thŽ-- terrain and the climate, as in most cases these are new
ire~t **.~ ~.iai r.ý:ay caSes even though the fears were overcome to some extent,
of~P cut~dn~ in their own fortitude and ability has brok~en people, who could

tCMVrJSE* hiLve :'ared tehl uetter.

*,_4h till th.I. is WutU!-Ll, it is not necescary and there are ways of
11 .. the neu dler,-; extra burden that these implanted fears will add. The

fe tv unt ik~c.wd Cear of' discomfort will be alleviated by proper training
aUL bric ~ whýc, conisists of the geography and the climate of the areas to

zraz 111 t1,e ue thodu3 of getting food ,mid water.
.,lco a :,to. iscomfort ,,ill be the knowledge that the rescue organisation

-.ill do -A:y thi,.r for- h.-; rocovery.
?etr' of onke:, .;:ca wealcnesses is more difficult to overcome, but with coriside-

r-ilde outa..or experler:':e in anl environment sirilar to that in which he finds him-
oclf will give the ,Yil,)t confidence in his ability to live of the land. If not,
hie should tuake ;idv _ntaige- of ~uiy opposituity to go through a survival school, where
he will have thie o1 :-oruniity to te-it his skill before it really counts.

On the other

Bet .~11ob"e Copy



On the otier n a, i,, ainy ourvival situation the ch.,aoes of a man's winning

through are in direct pgoportion to two factors over which the pilot har, direct
control:

a. The will to survive.
b. The knowledge of survival techniques and procedures.

A third factor could be the survival equipment which is carried in the

aircraft, but again without knowledge of how to use it properly, its effectiveness
will be greatly reduced.

The will to survive is the most important requirement and without it, a

survivor's chance of living through the ordeal are very slim indeed. It is a
factor which is difficult to define, it depends on the individuals make up, on
his reasons to stay alive and on his determination never to give up, no matter
the odds.

Unless the individual has the desire to survive, he will die, no matter how
good his knowledge and/or equiprient. The will to survive can be impressed upon
a person but mostly it is an inherent peroonal characteristic. It may be prompted
by many different motives, dependent on the individual and the cause he is
fighting for, but it is an e!sential requirement for a successful survival.

Knowledge is soLIething that can only be gained and added to over a period
of time. It includes the kniowledge of the problems likely to be wnet and how to
cope with them; 1nowledge of the tecuiiues of actively surviving and the know-
ledge of the correct use of the safety and survival equipnent. Knowledge of
correct survival techni4ues will cftcn mean the difference between life and death.

The survival equipment carried in the aircraft is general2of a high standard,
but it is necessarily limited by space and weight. Every pilot must take a posi-
tive interest in his aircraft and personal survival pack. He must know what is
contained in it and how and when to use it.

He should also supplement this equipment by his personal items of survival
equipment for such everyday items assume importance out of all proportion in a
survival situation.

All of the above mentioned principles form the basis for the survival indoc-

trination in the R.Neth.A.F. for pilots and aircrew and they are emphasized during

the introduction to the different courses that are given. Apart from some theo-
retical lessons we do give the pilots a very realistic training, so that every
pilot has the chance to use his safety equipment in an as near as possible true
survival situation.

As a student pilot - before going to the transition phase and fly the T-33 -

he has to follow a 5-day course where he is made familiar with the basics of
survival. The main subjects taught are flight-physiology, land-ata sea-survival.
After the pilot gets his wings he comes back to the Centre for a so-called "Combat
Survival Course", which also lasts for 5 days. This course has an emphasis on

survival in Eastern Europe.

Most of the time is spent outdoors in a more or less uncomfortable condition
so the pilot has a chance practice what he has been told during the lectures and
find out that it really works. The course is concluded by a short evasion exercise
and a demonstration by an interrogation team in which the pilot is the main
participant.

As it is very likely that after a bail-out a pilot will make a parachute
landing in water,. dinghy-drill and swimming is practiced every day. Also para-
sailing and a helicopter-rescue are in the program.

At the squadron the pilot is required to follow a continuation program and

after 13 months he comes back to the Centre for a 3-day refresher course. Apart

from some lectures he is kept up-to-date with modifications and chances of his

safety equipment.

In our training we tell the pilot a lot about how to survive, but it is up

to hir. to make the best of it. What is really necessary is a clear mind to formu-
late a plan of action, the physical ability to carry out this plan and - most
important of all - the self-confidence and desire to withstand any adversities
that he may encounter.

Experience shows, too often, the tendency of a pilot to panic, particularly

when little things do not work as advertised. That is why we train the pilot to

the point, that he can cope with any adversity and that a formulated plan of
action will become an automatic response.

The need for a good physical condition is obvious. The job of a pilot can, at

any time, result in a situation, that will extend his endurance to the maximum.
Self-confidence is achieved through a throrough knowledge of his safety equipment

and survivtl techniques and procedures. In other words a pilot must maintain a

high degree of proficiency in this area, for some day it may seve his life.
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i;o29I 3urviv tL t•anirn,; !j bac!:ed up by extensive individual kanowledie of cold mountainous
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..i.-jaV t. *.avy lvis a survival centre in 3chleswin-Holstein. T..e land survival training
:*or "or ,Lir Force ic ;yivon at an Army centre, and sea survival is conducted with the
'andian m orcs in .Ardinia.

i~el~iun ivcs basic training at Flying School and 3-yearly courses in sea survival in
Jorsica. A few s,!iected personnel train in cold-weather survival in 1orway.

Fra-nce conducts theoretical training at Flight School and at unit level and there are
mountain and sea survival schools.
Portu•l" carries out no formal survival training other than theoretical instruction durirz

phyriological training, but personnel going to Angola have an intensive 3 day course in
jun:le survival in Portugal with refresher couroes in Angola.

Canada hrug iot main survival school in ",Wmuntonq Alierti for arctic and bush (su=,icr and
wnte--j trainiN-. Sea survival is carried out in Sardinia and Halifax, Nova Scotia.

Dr Preston (UK) asked whether considoration was being given to practical crew training in arctic
iurvivai, now that trans-polar and trans-Siberian routes were comylonly used. In the BOAC Boeing

707 there was carried cold weather clothing for all crew members, stores, snow shovels eta and
a sleepine bag for each pasuenger but usefulness without practical training might be questioned.

Best twa' abie CoPY
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ABSTRACT

,) PIIYd;I•[L•;ICAL I'RAININ; OF MILITARY AND CIVILIAN AIRCREWS

Ilhe physiological training ot rmilitary aircrews includes lectures and practical demonstrations in
low prtessure clinambvrs, The lectures are either of a general level (Schools of Aviation), or specialised
(test aircrkws, high altitude aircraft personnel).

When requested, the military Medical Branch organizes lectures and practical low pressure chamber
dermonstrations tor conmmercial airline flying personnel, as was the case when long haul jet aircraft were
put into service.

b) COOPERATION WITH EN;INE'RS toN MEDICAL PROBLEMS WITH A VIEW TO WORKLOAD AMELIORATION -AND IMPROVEMENT
IN FIGHT' SAFETY

This conplex subject iticl,2c, oeromedical education in engineering schools: Ecole Supdrieure de
l'Aronautique (College of Aeronautical Engineering), Ecole du Personnel Navigant d'Essais et de
Riception (School of 'rest and Acceptance Aircrews); it also involves the maintenance or creation of
collaboration with aerospace medical laboratories, the official services of the Technical Board of
Aviation, and aircraft manufacturers.

In France, two points should be emphasized:

- the distribution of responsibilities and prerogatives as regards the design and testing of flying
personnel protective equipment,

- the concept and language difficulties arising from the highly different training of aircrews,
engineers and physicians.

1he setting up of an aerospace medical lalratory, integrated into the Flight Test Center and
including pilot doctors in its staff, has brought a partial solution to this problem.

RE!;UNE

a) ENTRAINEiENT PHYSIOLOGIQUE DES EQUIPAGES MILITAIRES ET CIVILS

L'entrainement physiologique des Squipages trilitaires comporte des conferences et des entrainements
pratiques au caisson A depression, soit de portde gdndrale (Ecoles de l'Air), soit spacialisges
(personnel navigant d'essais, equipages d'avions volant A trbs haute altitude).

Le Service de Sante militaire assure aussi, 1 la demande, des conferences et des ddmonstrations
pratiques au caisson A depression pour lea equipages de l'Ait'nautique civile, comme cela s'est fait par
exemple lors de la mise en oeuvre des longs courriers A reaction.

b) COOPERATION AVEC LES INGENIEURS EN CE QUI ODNCERNE LES PROBLEMS MDICAUX AYANT POUR BUT
L'AMILIORATION DE CHARGE DE TRAVAIL F.T L'ACCROISSENENT DE LA SECURITE DES VOLS

Cetze question complexe va de l'enseignement de la Medicine Adronautique dans les dcoles
d'ingdn'eurs (Ecole Supdrieure de l'Adronautique, Ecole du Personnel Navigant d'Essais at de RPception)
A Is collaboration 6tablie ou A 6tablir entre lea laboratoires de MWdecine Adrospatiale et lea services
officiels de Ia Direction Technique Adronautique et les constructeurs.

En France deux p-intq semblent particuli~rement importants:

- le partage des responsabilitas et des prerogatives en ce qui concerne la conception et lea essais
d'6quipements de protection au P.N.,

- les difficult~s de conception et de langage n4es de la formation tr~s diffdrente d~s membres de
I 'dquipe P.N.-inganieurs-mtdecins.

Une solution partielie a ,1t6 Apport~e par la crdation d'un laboratoire de Mdecine AMrohpatiale
intggr6 au C.F.V. comportant des m6decins pilotes.
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'The very title of this paper indicates that two essentially different matters will be covered. In fact,
they have only been put together for the sake of conciseness on the one hand, and, on the other, in order
to complement Dr. TISSENARD's paper, thus covering, as far as France is concerned, the overall items
mentioned in Memorandum ASMP/554 preparatory to the Symposium on Aeromedical Teaching and Training.

I PHYSIOLOGICAL TRAINING OF AIRCREW

I) General

The term "physiological training" includes a number of training exercises which differ as
regards the objectives, the responsibilities and the personnel concerned.

The objectives pursued may be:

- either extensive knowledge of rescue and survival equipment and its use,

- or knowledge of the environment and its effect on the system.

It results therefrom that responsibilities do not fall on the same Services. In toe first case
the General Duty branch is responsible, in the second it is the Health Service.

The first group includes: simulator training in the use of ejection seats, training in the use
of parachutes above sea and ground, in escape from a submerged aircraft, & surviva' at sea, in
a desert, in the mountains, in a tropical area, etc.

The second group includes: night vision and altitude training.

Finally, the personnel concerned may comprise civilian, military or test aircrews. Test-flying
crews in particular may have to go through specific physiological training, (for instance,
centrifuge simulation of particular accelerations for the purpose of a given flight test).

We shall only consider here the mcst usual physiological training, provided under the
responsibility of the Health Service: altitude training.

2) "Conventional" Altitude Training

This is carried out for the Air Force in the low pressure chambers of the Air Force regions, or
in that of the Medico-Physiological Research Laboratory at Mont-de-Marsan. As far as test air-
crews are concerned, such training is provided in the low pressure chamber of the Aerospace
Medical Laboratory of the Flight Test Centr.r at BrCtigny-sur-Orge.

As a rule such training includes lectures on the physio-pathological effects of barometric
pressure reduction and pressure variations, on the fundamental physiological principles of
protection againsL these effects, and on the use, adjustment and checking of masks and oxygen
regulators in use.

Several types of decompression chamber tests may be used according to the specific purpose in
view (hypoxia tests, training to high pressure breathing for instance).

No explosive decompression training is provided in France.

Besides their main training role, low pressure chamber ascents are used for the detection of
individual susceptibilities to barotrauma, aeroembolism or high pressure breathing.

This "conventional" training to altitude may be given to the flying personnel of civilian air-
lines, upon their request, by the Aerospace Medical LaLoratory. For instance, Air France
flying personnel were trained in low pressure chambers prior to putting long-haul jet airliners
into service.

3) "Snecial" Attitude Training

a) Training of Flying Personnel to the Use of the Partial Pressure Suit

This training his a twofold objective:

- tc adapt the suit to the user (adjustment),

- to adapt the user to tlo suit (indoctrination).

It is given to test aircrews at the Br6tigny Aerospace Medical Laboratory, znd to military
aircrews at the Mont-de-Marsar Medico-Physiologi <al Research Laboraitory.

It cor.sists of four sessions:

(1) Theoretical and practical lecture on the role. construction and use of the various
partial pressure suit components. This lecturt may be replaced by an instruction
film meeting this purpose.

(2) Suit and helmet size selection, fitting .and adjustment.

(3) Ground training under medical suptrvision and with continuous heart rate tiv.isurecmnit,
consisting in five minutes' bre thing at a high pressure of 65 ml, (50i mm fig)
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tollowed by five minutes' rest, then ten minutes' breathing at a high pressure of
130 mb (100 mm Hg). Medical supervision consists essentially of monitoring of
breathing rate, facial appearance and intercom replies monitoring.

(4) After one hour's denitrogenation, low pressure chamber test at an altitude of
20,000 m (66,000 ft). This test includes a slow climb at the rate of 30 m/sec
6,000 ft/min) up to 9,000 m (29,000 ft), then after a short simulated level flight,
.1 rapid descent at the rate of 300 m/sec (60,000 ft/min) down to 20,000 m. After a
few minutes' simulted level flight at this altitude, during which the subjects per-
form various piloting or ejection manoeuvres for mobility assessment purposes, a
rapid descent down to 12,000 m (39,000 ft), then a descent at a slower rate.

lstiring ground training at a high pressure of 65 mb, no tachycardia other than psycho-
logical was observed, and even the latter proved most infrequent. At 120 mb

Lahycardia and symptoms of insufficient counter-pressure, that is to say physiolo-
gical disadaptation, are observed exceptionally. When this is the case, a tighter
lacing of the suit has always remedied the situation.

It appears from the overall training tests performed so far at Brdtigny (approxi-
mately 200) that tach time ground tests proved satisfactory, climbs in the low
pressure chamber were completed without any major incident.

Such incidents may either be attributed to the equipment (for instance, leakage
through the seal of the helmet vizor), or to the individuals tested (barotrauma).

Incidents due to the equipment have become very infrequent (less than 1% for the last
six years).

Incidents which may be attributed to the individuals tested amount to approximately
3% for the same period of time: these consist of otitis and barotraumatic sinusitis,
and mainly of abdominal pains caused by the expansion of abdominal gases (and often
resulting from diet errors on the eve of low pressure chamber climb tests).

At the end of the training period, a fitness certificate for flights above 15,000 m
(50,000 ft) is granted to the user.

When a new adjustment of the partial pressure suit proves necessary (change in the
.user's corpulence, for instance), a new ground training period takes place, under
the supervision of the unit doctor.

b) Other Special Training

Upon specific requests, altitude training adapted to particular cases is provided by the
various Aeromedical Laboratories. This may consist in preparation for high altitude
flights on light aircraft or gliders, training for high altitude parachute jumps, eIc.

II COOPERATION WITH ENGINEERS CONCERNING WORKLOAD IMPROVEMENT AND INCREASE OF FLIGHT SAFETY

This is a complex question which ranges from aeromedical teaching in Engineering Schools (in par-
ticular, Ecole Supdrieure de l'Adronautique and Ecole du Personnel Navigant d'Essais et de
Reception), to the collaboration to be created or improved between Aerospace Medical Laboratories
on the one hand, and Official Services and Aircraft Industry engineers on the other.

We shall only briefly mention the type of teaching which already exists but deserves to be improved
(mainly as regards ergonomics) to draw the attention of the audience to two aspects of the problem
raised by collaboration between engineers and physicians, as these two aspects seem to us to be
important in France:

- problems raised by the distribution of responsibilities and prerogatives as regards the design,
development and homologation tests of aircrew protective equipment, as well as ergonomic problems
in general.

- problems related to concept and language divergences resulting from the different training given

to engineers and doctors.

It appears that the first group of problems arises from two facts:

- For a long time, two categori-s of organizations existed in France, and were separated from a
hierarchic viewpoint: the Aeromedical Laboratories under the jurisdiction of the Health Service
on the one hand, and, on the other the official Services of the Technical Board for aircraft
development.

- Besides, doctors only play an advisory part whereas engineers are in a position to make d-isions
concerning the undertaking of studies (financial support included) and the homologation of

material.

The second group of problems results partially from the different languages spoken by physicians and
engineers. However, this obstacle is perhaps less important than that created by the differing
app roaches to the work to be performed. The inclinations and training of a doctor specialized in
physiology and psychology are such that he is more attracted to research whereas practical

developments will appeal more to an engineer.
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All this contributes to the fact that some doctors have lost interest in practical applications,
since their r'inions were not necessarily taken into account, and have followed their ben( towards
more basic research.

In fact, it should be realized that a valuable applied study, whether a cockpit, a radar console or
protective equipment is concerned, can only be conducted thanks to a close collaboration between
engineers and physicians, without overlooking, of course, the indispensable participation of flying
personnel who are not only the users, but also define the mission to be fulfilled at the very start.

In other words, at the stage of aircraft and equipment development, or rather at the very design
stage, it is indispensable that such a team be set up.

A partial solution to this problem was brought about in France by the creation of an Aerospace
Medical Laboratory integrated into the Flight Test Center. As they work on the same spot, under the
same cormand, and on common Frograntis, doctors, engineers and pilots know each other and get a
better understanding of their respective and complementary roles.

It also appears indispensable to differentiate applied physiology research from the application of
physiological data to aerorautics. In fact, these form two stages which are also complementary.
The purpose of research is to reach a better understanding cf the effect on man of the various
harmful factors to which he is submitted, of the psychophysiological processes involved in the
accomplishment of a mission, or to draw up experimental processes. Application to a mission, or to
draw up experimental processes. Application to equipment, ,ystems or aircraft is obviously more
concrete. It is also more l:*mited, whereas research often extends beyond the st:ictly aeronautical
field. For instance, some research on respiratory physiology, thermoregulatio-., wakefulness and
sleep rhythms could be equally applied to the Army, the Navy or the Air Force. Besides, while such
differentiation exists, one should bear in mind that there is a considerable feed-back. A concrete
case, such as an emergency equipmant or a weapon system, may give rise to research on a physiology
or psychology item as yet obs cure.

This is why the solution consisting in merely integrating a laboratory into an engineering institute
is only partial. Close liait;on and cooperation between the various research laboratories is also
indispensable, not only strictly from the viewpoint of application to a given Service (aeronautical,
naval, etc.) but also from the viewpoint of basic disciplines. Specialist doctors may thus achieve
a proper balance between their inclination towards research and the necessity to apply the results
thereof to concrete cases, within a team made up of flying personnel, engineers and doctors.

We believe that a fruitful collaboration with engireers could be achieved through efforts along this
line.
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SUMWAY

Une method of providing for the survival of aircrew on exposure to low environmental
pressures above 0,000 feet is to use positive pressure breathing techniques with body
cuanter pressure applied through partial pressure clothing.

The aims of aircrew indoctrination in positive preseure breathing are as follows:-

(a) to enable aircrew to recognise and identify the problemd

(b) to train them to carry out the necessary procedures to
minimise ti.e problems

kc) to assist them to withstand the stresses produced by the
prob-ems and to safeguard them in their training programme

This paper describes some of the difficulties of positive pressure breathing
training and the methods used to overcome tnem. The results of such training as
measured by aircrew performance on rapid deco:ipression in a decompression chamber are
discussed and related to these problems and training methods.



There is a requirement in the Royal Air Force for some aircrew to be trained in the use of partial
pressure aircrew equipment assemblies. The use of parteial pres:.ure clothing ansemblies at high altitude
involves the breathing of 100 per cent oxygen at presnures above ambient.

Positive pressure breathing produces a number of attendant problems which arf. now fairly well
known (1). Although tr.ining cannot entirely overcome the cardiovascular and soft tissue problems .nvolved,
it can do a great deal to teach the student to overcome his respiratory problems. The psychological
stresses may be elieved by close, personal supervision by the instructing staff.

TRAINING MHODS

The training methods used at the Royal Air Force Aeromedical Training Centre utilise both theore-
tical and practilal sessions. The theoretical aspects are covered by a series of lessons and lectures
designed to give aircrew sufficient knowledge of the physiological requirements for oxygen and, in
particular, of the need for positive pressure breathing. The untoward side effects of pressure breathing
are discussed with the aircrew concerned since we believe that they should be made aware of the reasons
for any discomfort which will arise during the practical ses;irns. Thesf. early periods of classroom
contact, together with the time spent in individual fittings of equipment allow an estiential rapport to
be struck between aircrew students and instructional staff.

TIis personal contact is maintained and fostered by keeping the same z;taff members allocates to a
particular course. Tense students can be observed early on and carefully watched during subsequent
training periods on the theoretical aspects dealing with oxygen ý.ystems and the more personal aspects of
aviation medicine.

The practical training sessions consist mainly of supervised practice in pressure breathing
techniques (FIG 1). The finr] practical session consists of simulating the rapid loss of cabin
pressurisation in a decompression chamber. The ground level pressure breathing sesý;ions consist of
varying periods of time spent at increasing breathing pressures, culmintting in a training bench simulaaion
of the maximum performance of the appropriate oxygen system and Aircrew equipment assembly. This aspect
of training is completed on the day prior to the decompression cnamber run. During training at the lower
breathing pressves (FIG 2) sufficient time is allowed for personal instruction and practice in breathing
techniques. Physiological monitoring is carried out at all practical sessions following a change either
in pressure or in the length of time of exposure to pressure breathing.

This moiitoring consists of a print out of ar. electro-crdiogram derived from chest electrodes,
with an accompanying heart rate print. Respiratory system traces consist of an inspiratory pneumo-
tachngram and a measure of expiratory volume (FIG 3). These four-channel traces provide an experienced
medical officer instructor with information on the subject's reactions to positive pressure breathing.
The aim is to train the subject to achieve a breathing pattern ane minute volume similar to those prior
to the onset of pressure breathing. At intervals, a successful monitored run is followed by an unmoni-
tored run. Recently some subjects who were havin. difficulty in achieving satisfactory breathing patterns
have been given a visual presentation of their breathing in the earlier stages of training.

The practical sessions permit student and instructor to discuss individual problems and allow
individual tuition. Together with the instructor's increasing familiarity with his student's personal,
monitored response to pressure breathing this provides an important safety factor in the control of the final
practical session - the rapid decompression conducted for eacn subject in the decompression chamber,
following comprehensive individual briefing.

TRAINING SAFEGUARDS

The exposure of large numbers of p2ersornel to pressure breathing and simulated high altitude would
be fraught with danger if proper safeguards were not in being. These safeguards are continually being
revised and updated (2)#

As a preliminary to the practical sessions, each individual is seen by a medical officer. His
previous flying experience is discussed, together with any previous aviation medicine training. A
medical history in relation to his previous flying is elicited sand recorded. Any outstanding events in
his general medical histor, are also recorded. An assessment is made of the pateniy of his Lustachian
tubes end condition of his sinuses. As a result of this. very few individuals are prevented from under-
going ground level training, but 6ome are prevented from entering the decompression chamber. These are
brought back to the Centre to complete their rapid decorpression run when their upper respiratory tract
infection has settled.

Tha monitoring arid supervision of ground level pressure breathing training ensures an individual
arrives at the decompression ,hamber trained and fit to undergo his exposure to simulated high altitude.
He is monitored in the same way as for ground level training except that there is no respiratory monitoring.
The medical officer at the chamber in charge of the decompression has a clear view of the subject. He
aJLsu has a meter presentation of heart rate and a long memory oscilloscope E.C.G. A second medical officer
in the quiet of a monitoring room has a print out roe ord of E.C.G. and heart rate. He is also presented
with a picture of the subject on closed circuit television, with zoom, pan and tilt capabilities.
These medical officers both have full information on the ground training performance of the indivxdual
and are in radio telephone contact with one another. This system of monitoring is es.nential for the
safety and well-beirg of the subject in our charge.

The exposure to simulated high altitude may possibly give rice to the risk of a few ca. es of decom-
pression sickness, although the time at altitude is very short. This danger has been virtually eliminated
by de-nitrogenation prior to rapid decompression.



it &3 stre•'•ed t.iat the Rapid Decompression experience Z NKYOT a test of man, material or training.
I ., rý.-,rded a.-, a firuil tr-li::n, demonstration which the subject does or does not complete rather than

u~ ,,IL:X .h pan.e• . or fails&.. iev rthelees, to those responsible for the training it does provide one
. of ma. esting tne ef!octtvenes:; of that training.

C.)rtiquently, an untelected series of !46 individual, monitored rapid decompressions, requiring
t.-..: btnoect to breatne 1A)), Oxygen at a maximum pressure of 70mm. Hg. have been studied retrospectively.

A briakdown wa.i made of the ".Ur J(Lk.'L SATIFACl•\ILY' cases into 'EARLY C'HZNTS' and
'A'.:2A jlD ' - an arbitrary but useful division. 'KARLY DESCENTS' represent those who were

brouir.ht down from that altitude at which they were breathing 70mm. H1g. positive pressures, before the
planned time at altitude had elapsed. 'ACL:r.ERATED DCS•I4TS' represent those who completed the planned
time at altitude but who were brought down at a dencent rate greater than planned (OOK/min). This further
breakdown shows 3.?. of the total were broui-ht down early and 6.9,% of the total were accelerated on the
de.scent. Most of these - particularly the latter - were of a precautionary nature. (FIG 5).

A further division of fintrei wa" made between 187 subjects wearing a jerkiiVanti-g suit partial
predsure asnembly utilising breathing pressure of Otmm. Hg. for 30 seconds at maximum altitude. (FIG 6),
and •l suo ject wearing a combined partial pressure garment for 60 seconds at maximum altitude and
",)::•..o ..e,. positive presnure. o(ITG 7).

There is no significant difference between the two groups,. 4ll cases V,: J.M.ly
aocelerated descents were studied in terms of age, previous experience, response to ground training,
recorded cause of alterations ir the pltnned decompression -un and the time or altitude at which this
altecation was required togethe. with the subsequent rate of descent. (FIGs 8 - 11).

From those records it can be shown that, of the 26 early and accelerated descents, four (15.4)
were due to training or supervisory failures. (FIG 12).

T~hree (11.5) were due to a combination of training failures and evidence of physiological stress.
(FIG 13).

Nineteen (73.1) were due to subjective or objective evidence of physiological stress considered
unacceptable by the medical officer in charge. Nine of these were associated with marked bradycardia.
(FIG 1.).

While it is emphasised that the majority of early and accelerated descents are precautionary and
do not neces:narily compare with the subject's performance in the 'real' situation, it is considered
desirable that as many as possible of the subjects complete their pressure breathing training with a
satisfactory decompression chamber run. It is evident (FIG 15) that the majority of aborted runs are
associated with the physiological stresses involved, (although it an pears likely, using heart rates as
an index of stress, that considerable psychological stress is also involved). It is in this area of
physiolovical/psychological causes that the greatest improvement in the overall succese figures of comn-
pleted positive pressure breathing will be attained.

FUTURE IrN -TIGATICN

A start has been made to compare heart rates of subjects who were brought down prematurely, or more
rapidly, with .ubjects who completed the run normally. Heart rates are noted at Ground Level, immediately
prior to Rapid Decompression and immediately prior to enforced or planned descent. Preliminary results
sugigest that the ' fail' group tend to have more rapid Ground Level heart rates and& show a tendency towards
an increasing tachycardia up to the time of enforced 'descent when compared with a normal group. A further
comparison is being made of heart rates during the final ground (bench) training and during the decompression
cnamber run. Although the degree of pressure breathing is the same in both situations, heart rates through-
out are notably higher during the chamber ran - probable evidence of psychological stress.

Other factors under investigation are:-

(a) the rate of increase in heart rates

(b) the degree of bradyeardia noted in 'failures'

(c) the relationship between bradycnrdio produced while pressure breathing in the decompression
chamber And tie marked sinus arrhythmias frequently noted in ground level pressure breathing
training.

It is hoped that these further studies may point the way to evolving more precise measures of
trainirg control for both initial and refresher courses.

XikF•.•i••,S

(1) EW.STI,'•G, J.1. "Some Effects of Raised Intrapulmonary Pressure in Mam"
AGA"Dograph 106. October 1966. Technivision Ltd, Maidenhead, England.

(2) DOBIE T.G. "lNultistation Monitoring During Rapid Decompression".
AGARD Conference Proceedings No 2. Sept. 1965. pp 477-485.
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FIGURE 2

Pressure breathing Training -

Naak/JerkirVAnti-G Suit Aasemb~y

2 rins 30mm Hg. Monitored

45 Monitored

3" 45 Unmonitored

4 45 Monitored

Ij 60 Mcnitored

13 60 Monitored

14 60 Unmoritored

" 70 Monitored
it " 70-0

" 70 Monitored

11 70-0
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ly LOSCOnts (i.e. within 30 seconds) frem 70merg. breathing pressures at 56,OOft
(Jerkid/Anti-O Suit: P/Q2 madk assembly).

Age Previous Current Bench Time/Rato Normal
Experi ence (Ground Trg) of Descent Descent Cause

Resumed

1 40 V62 Satisfactory 40K Asymptoiatic bradycardia

2 29 I'62 Satisfactory 20 soes 40K Asymptoaatio bradycardia
(Hyperventilation) 40k+/min

3 22- NIL (atiahatory Iammdiate 48K Abdominal gas distension
3 2(Tohyardia) 40K/min bradycardia

25 NIL Satis.actory 3 seas 26 Subjective discomfort, Nausea(Marked S.A.) 20K/in Gas distension, 'Stress'

1969 ... Satfatory 25 sees 2 Mask Leak (Inflated stole)05 2Subjective 
discomfort)

28 1966 Satisfactory n 50K Mask Leek (Inflated stole)
Subjective discomfort

Poor monitoring recording

Early Descent& (i.e. within 60 sees) from 70mm Hg. breathing pressures at
60,OOOft (Combined Garment: P/Q? Mask assembly)

Prev. Current Time/Rate Normal
Age Exp. Bench(Ground) of Dese. Descent Cause

Training Resumed
! 30 sees

sactory / 34K Abdominal gas distension1 23 NIL Satiafctr 40K+/min Bayada
(Marked S.A.) Bradyoardial

Subjective 'LightheadednessO

2 36 1961 Satisfactory •£)K/.tn 46K Abdominal gas distension3OK/min

3=0NIEL Satisfactory 325 sec. 5K Abdominal gsdistension
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FIGIRE 10

Accelerate-. Descentn (i.e. weater than 1Ok/min) cummoncing after 30 sacs and
between 56k - 40k: Jerkin/Anti-G Sul)

i Current
Ae Pr-v. Altitude/ NormalE.,.e BetnchRaeo ecn us

((round) Datce of DRcent
Training Descent Resiaed

1 26 NIL Satisreetary 54Y 40K Subjective 'IDinzineas' at 25 sece:
-(Marked G.;A.) 20/Imn Brridyznrdia at 54K

51K A" Subjective breathing difficulty;
2 21 NIL2/mi n bradycardia

31 tK/ 20K Gas distension; Nauseaborted 2)K/sin Bradycardia (as in 1964)
R.D.);I

4 27 NIL 5.0K Mask presnure below 65w Hg. at 252OK/mmn secs; Bradycardia

5 24 NIL Satisfactory ?55h 46K Asymptomatic bradycardia
6 4 1964 Satisfactory '.4K

(S.At:c.V.++) 44K/ in 28K Hyperventilation, Bradycardia

7 34 NIL uatisfactory 55h 4K r'ausea nt 40 srcs, Bradycardia(Marked S.A.) 20K/min

8 21 NIL " •4o% /aumen
40K/mmn

9I Respirator 52OK / 1 1OK Swallowing/Breathing difficulties9L Difficulties I2K/in lost B.C.G.

10 26 1967 Satisfactory 20K/m 20K Retching

*11 21 NIL Satisfactory 52K 40K Subjective bizvines(SA-Tachycardia) 2oK/min
12 35 NIL Satisfactory 40K Abdominal gas distension

I 20K/min

13 34 NIL " 7? Total Monitor Malfunction

"Long 'hold' at 27K prior to Rapid Decompression to get rid of abdominal gas.

FIG'JRE 11

Accelerated Descents (i.e. greater than 1OK/sin) commencing after 60sece
and between 60K - 40K (Combined Garment; P/Q 7 Mask)

Prey. Current Altitude/ NormalAge Exp. Bench (Ground) Rate of Descent Cause
Training Descent Resumed

2yK 40K Subjective die-
24 NIL Satisfactory 2OK/min comfort,

Dixuziese

2 41 1960 Satisfactory 5OK 43K Subjeotive diT-
(Hypervent.) 2oK/sin comfort

3 25 NIL Satisfactory 20K/min 43K t

4 38 1959 Satisfactory .59K/n 43K 'Disziness'30K/sin Diplopia
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FIGURE 12

15.11% of all early and
accelerated descents

Training System Failures 4

Cause No

Supervisory (inflated stole
(mask leak 2

Swallowing/Breathing Difficulties I
Failed E.C.G. Monitor

Total Monitor Loss 1

FIGURE I1

11.% of all early and accelerated

descents

Physiological/Training Failures 3

Cause No

Subjective Discomfort
? Psychological Stress I
(? Inadequate Training)

Hyperventilation: Bradycardia 1

Subjective breathing difficulty 1
Bradycardia

FIGURE I.

73.1% of all early and
accelerated descents

Physiilogical Failures i19

Cause No

Abdominal gas dioteonain

other subjective " W" 7

Aasyptoiatic bradycardia 4

Bradyg tel~tgjinal

Bradycardia and r 2

FIGURE 15

Early/Accelerated Descents - Total Causes

Causes NO % ? Avoidable

Physiologioal/Psyohological 19 73.1 Possibly

PhbyiologiooalAraining 3 11.5 Probably

TraininrSupervisory 4 15.4 Yes
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P.YPZ 10 Discussion

lri_: en j X-tL:1 (G.'") asked waether the Royal Air Fo;'oe imternded to oontirue with mandatory
pe:e;.;urp-broathiiný trainik.; to 70 IsmmH.

o Cd r L.aclaren conrfirr-ud that this was so.

Dfr ire•jton ( .iL) ;hod wh:either an upper ago limit was set for prossuro-breathing training.

Wd Cdr Naclaron ropliod that the policy ujas that, if a man was fit for airorow duties, he was
fit t'or traini~t: in thin oonpoct.

Col Brweer (UJ.I:,') asked .whether cardiac arhythmia was often seen in pressure breathing training.
The U.Af hial recen.ly had a case of atrik-v-ntricular block.

S2dr' .',:aclaten coanm:nted that some subjects showed an accentuation, others a diminution, of
sinu.: arhythnia. Occ:anionally ventricular extrasyntoles were seen, one particular series

Lvi•L, ecnn aoociated with rhe prodromal phase of i.fluenza. Heavy consumption of ooffee or

tobac,,-o incrcaaod susceptibility.
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The U;SAF Schoo! of Aerospace Medicine has developed a
compressed air catapult to be used in connecticn with Air
Force ejection seat trainers. This device insures a safe
and economically operated system that cr,7 duplicate sir_:-
lated peak accejerations and rate of onset produced by the
cartridge-powered catapult currently used in the USAF Phy-
siological Training Program.

An emergency egress sequence trainer has Oeen designed
and developed to include all phases of escape from aircraft,
such as ejection, seat separation, opening shock, and para-
chute lomding. !his devize utilizes a pneumatic-powered

ejection seat syszem which will allow a subject to be fired
to a Prrdetermined height where seat separation takes place
ard a brief free fall to the length of parachute risers
that are attached .o a carriage and cable assembly which
provides a controlled deacent capability.



DEVELOPNm' 01Y PFLMATIC EJECTION SHAT TRAINERS

INTRODUC7It!;

In spite of the high degree of professionalism employed in the design, maintenance, and operation of
our modern high speed aircraft we are constantly faced with tbe possibility of aircra't accidents. Our
major concern is directed in an effort to save the most important entity of these complex systems, a human
life. There has been an increase in the percentage of successful electious from disabled aircraft but a
significant proportion of ejections still result in fatalities or major injuries. To this must be added
the unknown number of personnel who died because of failure to eject when ejection would ha-e been possible.
There are many possible causes of unsuccessful ejection; some within and some beyond the control of thc in-
dividual. Through proper system design and training tthe controllable causes of ejection accidents can .e
reduced to a minimum. Training devices of all descriptions must be utilized to develop skill and confi-
dence in the use of escape equipment.

To provide the aircrew member with the necessary confidence and training, the USAF School of Aerospace
Medicine has developed a compressed air catapult to be used in connection with Air Force ejection seat
trainers. This device insures a safe and economically operated system that can duplicate the simulated
peak accelerations and rate of onset produced by the cartridge-powered catapult currently used in the USAF
Physiological Training Program. ThIs project was initiated because of the inherent hazards of the car-
tridge-powered catapult and the increased maintenance problems encountered in its use.

An emergency egress sequence trainer has been designed and developed to include all phases of escape
from aircraft, such as ejection, seat separation, opening shock, and parachute landing. This device
utilizes a pneumatic-powered e1ection seat system which will fire the subject to a predetermined height
where seat separation takes place. He will then experience a brief free fall to the length of the parachute
risers that are attached to a carrier and cable assembly, which provides a controlled descent capability.

The above systems are considered significant improvements in safety, economy and the practical aspects
of training. We will introduce the new concept in ejection seat trainers by comparing the operation, con-
trollability, cost, safety, and maintenance with the existing cartridge-powered trainers,

DISCUSSION

This ejection tower is the standard cJection seat trainer currently being used by 'he United States Air
Force. It consists basically of a simulated aircraft cabin, ejection seat, catapult and tower assembly.
The instructor evaluates the student's body position and electrically transfers the power to fire the cata-
pult to the student who in turn initiat.-s the ejection.

The M6-Al catapult assembly, powered by the M-57 cartridge, is the most commonly used cacapult. It
consists of:

a. Base - used to mount the device to floor of the trainer.

b. Outer tube - the firing chamber or cylinder.

c. Blow-out plug - has rupture disc to prevent over-firing.

d. Inner tube - acts as piston to lift se.t.

a. Trunion - attaches catapult assembly to seat.

f. Firing head - fires cartridge that powers the seat.

Acceleration and rate of G force onset is established by t'ie burn rite of the powder. A combination
of slow Rnd fast burning powder is used to control the accelerat'on of the ejection.

,ter acror- to b,, considered in its operation are:

a. The catapult csn,-ot be safely fired more frequently than every five minuies. If it is fired
m~rr often, overhuating will occur, causing critical inner and outer rube clearanc'o 'o change, ptoducinv
overfiring.

b. The unpredictable charazteristics of Lhe cartridge frequently cause oveifiring which rupture the
blow-out disc at 1,600 psi:;, necessitating vepiarement, cleaning of catapult, ind :estoration of the damaged
disc.

c. Chancing of cscipklts every ton firio4s is also hio;el v rccu:.-,,•d ta. ino .m.:: co %Ii g.

d. Sptuilol hanll ii nit and Utoraa,, ol .mi ntin lionll is r.,a''ed.

e. There are numterous opexational res:rict iul- and li-nitatLor.s related LO thi: aatcn.



It ,vident from the !nformat ion presented that controllability is unreliable, and improvement
is , i r i'-,

' nh,.r'ent operathi:i I hazards which have produced serious inj-;i y to operators and students

. u:i•itt:L. tiriu.ý while loading and ':;ning warhead of catapult.

in.id'verient tlilnv, caused by defective trigger mechanism.

c. Misf ire aitu r ffrinv pin strikes live cartridge.

d. Removing pas:weng,_-r from Seat after misfire.

e. Rer.ovinA defective cartridge from warhead after aisfire.

t. Firing seat while catapult is locked.

To be added to the undesirable features is the overwhelming operational cost, as follows:

a. Catapult!; cost $3,800 each with a minimum requirement of three catapults per trainer.

b. Cartridges cost $Ib.60 each, discounting cost for handling and storage.

c. •inpower cost - a minimum of three operators to safely operate the trainer.

In itu of the discussion to this point it is clear that a more practical, economical and safe system
should be impleiaented.

This system is the compressed air or pneumatic system. A few highlights of this system are:

a. A drop-in unit that can convert from cartridge-powered system to compressed air system ia 45 min-
utes without modiication or alteration of the basic ejection seat trainer.

b, To date approximately 3,000 aircrew m-mbers have been trained with this device, which has been in
continuous use at the USAF School of Aerospace Medicine.

c. While in use frr over two years this system has operated beyond expectations. There have been no
failures, repairs, misfires, injuries, undesirable characteristics, or maintenance problems. The only main-
tenance has been lubrication and parts inspection, which revealed no evidence of wear or damage.

d. It is simple to operate - can be operkted with air compressor or commercial air cylinder. No
pyrotechnic required.

e. Frequent replacement of parts and cleaning of catapult are net required.

f. Only rre catapult is required per trainer.

g No firing restrictions are imposed by environmental temperatures.

h. No waiti;,g between ejections is necessary - it can fire as fast as a student can be positioned.

i. Positive control of acceleration and rate of G force onset is a unique feature of this device. It
can be adjusted to duplicate specific aircraft systems.

J. All students will receive the identical ejection experiice.

The compressed air catapult can utilize all safety features, e.g., safety indicators, lap belt, push
',.aon solenoid switch, etc., which are built into the present trainer and contributes the following addi-
tional safetr featuves.

a. Remote push button :ontrol for arming of system.

b. Remote push button control for safety of system.

c. No danger of misfire.

d. Pressure double balance valve is spring-loaded to closed position to prevent possibility of acci-
dental ejection.

e. Operatocý7 do not have to hanile explosives.

g. No tock,., device iS required on tlis ca.apult.

-z No .'anzer of ov-rf I'ring.

f. vste'l -.:anlia, " '? eI 'tedo witho'lt -! :trical po-,er.
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I. Quick disconnect ltndyard release to instantly dump accumulator pressure is availablv if r_qulred;
however, emergency use is not foreseen because system cannot function withlout electrical power.

The operational cost saving with the compressed air catapult Is impresscve.

a. It costa less than $0.04 per firing, using conqercial air cylinders. Fifty-three 3tudents can
be fired per cylinder, which costs $2.44 for refill. Cost may be less if comapiessor is used.

b. Catapult fabrication would cost approximately $1,000.00.

c. Manpower cost - only one operator is required to safely operate.

An additional instructor could be used to brief and control students waiting to be fired.

Tle enormous savings, improved quality of trainiug, and tremendously impiov'ed safety features of the
cozrpre.eed air catapult compared to the cartridgo-powered catapult denande consideration for upgrading the
ejection seat training program.

Let us examine the mode of operation. The compressor used is s!andard ind is capable "f prodiding
250 psig pressure or commercial air cylinders with a reduction regulator to establish desired operating
pressure. The supply pressure line conveys pressure to the catapult accumulator section. Here pressure
can be applied to one side of the double balance valve. forcing it closed and to the other side of the
valve, urging it open. Since botlo valves are on a cormmon shaft, the total effect of the pressure is neu-
tralized and the net result is zero movement. Tension of the heavy valve closing spring keeps the valves
closed. The solenoid valve is the actuation device which is electriLally matched into the existing firiag
and safety feature of the conventional ejection seat system wit,iout modification. When the subject riding
the seat has completed standard ejection sequence already established for this particular trainer a,id pulls
the firing trigger, the solenoid valve opens and allows pressure from the catapult accumulator to enter 'he
chamber in front of the valve opening the piston, which is mounted on a comr-on shaft along with the bal-
ance valves. Air pressure acting on the piston exerts a greater force than that of the valve spring caus-
ing the piston, along with the shaft, to move toward the center of the cylinder and allowing instant open-
ing of the double balance valves.

With the balance valves in the open position, tne air from the accumulator section rushes into the
cylinder, firing catapult piston upward, which is operatively attached to the ejection seat. This moves
the subject and seat the required distance at the proper velocity. 'Then the catapult piston has traveled
approximately two inches upward through the cylinder a pressure conscrvation switch is activated by a bar
and micro switch arrangement on the seat and track, causing the solenoid to close and allows the bleed-off
of pressure from the chamber behind the valve opening the piston, causing instantaneous closing of the
double balance valves. A relatively small amount of air is needed to accomplish this operation. A drop (f
only 10 to 20 psig in accumulator pressure is expended.

The USAF School of Aerospace Medicine, in a continuous in-house effort to further improve all aspects
of escape training, has designed and developed an Emergency Sequence Trainer fLo be used with this pneumatic
seat. The purpose of this trainer is to provide a method whereby a student can preview the critical phases
of escape from a disabled aircraft, in the sequence of actual occurrence, presented in a single expc ience.
Positive control of the student is maintained during all phases of the simulated escape. The series of
events are as follows:

a. Man and seat integration - strap-in procedures.

b. Pre-ejection procedures - body positioning.

c. Initiation of the ejection - firing of the e>ection seat (12 feet).

d. Ma~s and seat separation - automatic systam.

e. Free fall - about 12 feet.

f. Parachute opening shock.

g. Control of parachute oscillations.

h. Pre-landing procedures - se4t kit deployment.

i. Parachute landing falls.

The trainer consists of:

a. Pressure accumulator and firing device.

b. Loading platform and safety railing.

c. Seat and track assembly.

d. Riser separators.

e. Cable alignmnent assembly.

f. Descent control mechanirm an'] carrier reset motor.
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g, Descent carrier,

It. t•able anchot - au.justabie.

'he student Steps into the ejection seat which is fired a predetermined height up the tower.
.Ln and seat separation is accomplished by track-mounted micro switch actuation of a solenoid on the
seat .hich i, line-fed from a pressure source to a piston-type extraction mechanism. This automatically
pull.s a network of webning tight as the piston moves and simultaneously opens the seat lap belt and har-
no,-. ;ubject will con¼,Lu•, to deceLura.. until maximum height is gained and will then free fall the
Length o.! his parachute riser:;. ..-s .'.lM be a 10 to 12 foot drop downward and 9 feet forward. At this
point the sub•ect will be suspended 1y the harness which is connected to a controlled descent carrier.
This device is composed ot a rewind motor, reduction gear box, a magnetic clutch descent control reel and
cable, kink prevention device, disc brake, and flyball governor control. When the student reduces oscil-
lations, simulate. sat kit deployment and assumes the prelanding positions, the brake is released to
silo.; lescent at a Lontrolled rate at the desired angle to perform practical parachute landing fall. The
studenit's rate of descent can be reduced or he can be stopped at any time or position.

in conclusion, the pneumatic ejection seat trainer has significantly realistic, practical, safe, and
economical training capabilities that can provide the aircrew member with the proper training and confi-
dence in the use of escape equipment which can and will save his life. This trainer in connection with
the procedural trainer gives a practical type device that is controlled from ejection to the parachute
landing fall. This allows matching the training to the student on an individual basis, to preclude in-
Juries while deriving maximum learning.
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LJAPDt W Diucuss;ion

Briý,iDen 4,uchs JY iequirod abou.t tao lundiii; .njury rate associa'ted a~ha pax-achutinl,3sirnrulation.

Lt Col- Dean reolied that the rate wass very low, but nvrtlesisjntfrie-nt. He understoodi that
th~ere aTd- been' two doatbf: from broien nocks, in tlhu T"' /iy urtguse of .:rgtp parachute
laniding, trainers.

%gpMr ohnon(ILS) cxmi::e.-ited on the a pa)ren~t limitation of srlgtrainers to simiulation of for-
,sard landling;s only, Iire no.;t Crtvourui-eul)oui~tin.

Lt Col D~unn. acfznmc'rledgod this and explai.,ned that it would riot rpic ar ýOsodh.le to cater or other
d ireotioni of7 landiing, at tho ,~omr-nt, bC cht Linb oulficatiors iere td

Wgýdr Lala ren(WE mulchol'rý r toj( trainer described in tile ;a or culcub be used for tr.aining
in both autunaic sscrand u nories.

Lt Cc~l Duinn exlane cat boat wiro aus2siule.

tiesn(UN: asod how acoaIratoly thle 9 r :nai ropulsion sys tea ai reodc otleOCin
seat acaleration profi des.

Lt Cdl Dumnn teied t"at, by ariuninulatiar. of' th:e ;nen~i ic accaiimulacor poarthe scIcn,,IPd valve
anu the diar:ertur e!l to bleed orifice, simul-ation could be very )ccerate. oe far, thie YMaz Lin-Jauher
arid Fl105 seats ha~ ) boon stiat led in ie call. It was rnto-aortby that tire ponctuatic tanr'rrlet;s
Laenuttiva to ,Ic~cd uul ac1gt variatians tha,,n tire aczrral ;eat.

FajLh _in (.A") usreiJ for accost1 ar;; rtesn ao as- cot acted fur such t~r~niný sovices, it was
inter sýstinrri to oh:;.move tie C Cantada had rajec ted thie acse of sinilar tra-iis.ovioe Ornu~ of
risk cal;culated facs idal li'ars wheroas trio U1d.1',%2 gone, ahead ailit] isho aesign oF trioj~ traiiner.

It Col Thann s- Laed 1,a, it rais questien, the main Val.)ue ama jualitative, not quantitative, in
terms of moralo2-buildinr.
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SPECIAL ASPECTS OF THE TEACHING vui RADIOLOGY AND RADIOBIOLOGY
IN AVIATION MEDICINE

by

Mldec•u en Chef de ltre Classe R. P. Delahaye,
Protesseur A L'Ecole d'Application de MWdecine AMronautique,

Far,:, France.
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ABSTPACT

Radiolugy plays jun effosctive role in many areas of aviation medicine: detection of diseases and
selection oft candidates, flying personnel fitness control, research, aircraft accident
invesLigations, nun's adaptation to equipment.

The teaching of radiology in aviation medicine proves indispensable to acquaint S'udents with some
specific aspects of relevant diseases, as well as with the value and limitationi ot the methods
used.

At the selection stage, it is important to know the experts' attitudes and their reasons in
evaluating a certain number of facts: normality, the characteristics of which evolve with time,
-,election criteria in terms of lesions observed and experts' previous positions.

When studying diseases relevant to aviation students should be given a detailed description of the
radiological aspects of the main diseases commonly encountered: fracture of the'spine, digestive
and excretory (urinary for instanc2).

Students should be warned against the risk of proliferation of X-ray examinations, and it is ný-ces-
sary to set up a number of regulations which should be adhered to in the training given by all the
Air Force M-edical Services.

Radiology plays an important part in research, and students should be informed about the various
technical aspects of--subject accommodation in chamber and centrifuge facilities.

In France, tin interest of knowing the radiological aspects of the subject seated in variou- seats
is emphasised.

Radiology should also be used in post-mortem investigations. By means of examples selected from
recent investigations, it is shown how radiology can be used, and what are the procedures of such
examinat ions.

Finally, radiobiology should be taught with accuracy. Such cducation is necessary, as in France
the teaching of radiobio,;,gy in medical colleges is not very intensive (local or general irradia-
tion). The delicate problem of extra-terres trial radiations and their effects in high altitude
flights will be discussed in detail.

RESUME

La radiologi7 intervient efficacement dana de nombreux domaines de la md~decina adronautique:
d~pistage et selection des candidats, contr~le d'aptitu.de du P.N., recherches, enquetes aprAs
accidents, adaptation de l'houmm au matdriel.

L'enseignement de Is radiologie en mddecine adronautique s'avbre indispensable pour familiariser
lea 6tudiants avec cartains aspects spdcifiques d'affections adronautiques, pour leur faire
connattre Is valeur et la limite des mdthodes utiliedes.

Au stade de la silection, il faut bien connattre Is position des experts, leur raison dsms
l'appreciation d' tm certain nombre de faits: norrnalitd dont lee caractbrea dvoluent dana, ie temps,
critares de choix en fonction des ldsions observdes at des positions prises antdrieurement par lee
experts.

Dana l'Etudes des affections adronautiques, la description des aspects radiologique's des principales
affections couramment rencontrdes (fractures du rachis, affections digestives, (urinaires par
example) sera ddtaillde.

Les 6l4ves doivent connaltre le risque de prolifdration des examens radiologiques at il eat
n~cessaire de fixer un certain nombre de rbgles qui doivent dtre suivies dams toutes las formations
des Services de Santd des Forces Adrie'nnes.

Dana la recherche, la radiologie joue un r~le important et lea 4lavea seront informds des diffdrents
aspects techniques des installations dams lea caissons, dana les centrifugeuses.

En France, on insiste dgalement sur l'intdrdt de la connaissance des aspects radiologiques du sujet
assis sur diffdrents sieges.

La radiologie dolt prendre place dams leas enquetes post-mortem. A l'aide d'exemples choisis dana
des enquetes rdcentes, il eat ddmontrd comment is radiologie paut Otre employde at queules sont lea
ragles de ces examens.

Enfin, la rediobiologie doit etre enseignde en donmant des ideas prdcises. Cat anseignement east
vdceasaire car en France son Etude n'eat pas tr~s poussea I l'Echelon des Facultds (irradiations
localisfies, g~ndralisdies). La problame mouvant des radiations extra-terrestres at de laur influence
dans. las vols I haute altitude sara exposE en ddtail.
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Radiology, the third clinical discipline together with medicire and surgery, plays an increasing
F:art in medical practice. Few studies have been devoted to the problems related to radiology and
radiobiolo,;y teaching in aviation medicine. lioweve-, rnKAology has an effective role in many are;v
of aviation medicine: selection of candidates, aircrew fitness control, detection of diseases,
aircraft accident investigations, adaptation of hardware to man.

The t aching of rad elogy and radiobiology proves indispensable in Aeromedic rd Schools to familiarize
students with some specific aspects of occupational diseases, .o acquaint them with the value and
limitations of the various methods used, the experts' positions, and the gentral trend of
radioclinical research.

At the selection rtagc, students must be aware of the part played by radiology in fitness
evaluation. Ouring airerew selection, a complete check up is made to reject individuals
suffering from anomalies or diseases incompatible with flying duties. Two centres of interest
engage tie attentior of radiologists:

- the respiratory tract
- the rpinal column

1) According to the regclations at present in force in the FLench Air Force, the following
must be accomplished: a radiograph of the longs during the selection examination, radio-
photography at fitness control tests in flying personnel m'dical -nspeotion centres, and
radioscopy during medical examinations in squadr-., or air base infirmaries.

The Radiophotography reading tecnique is very important. The student should be familiar
with normal aspects and physiological varlancs. Such training assumes the form of
teaching sessions to small groups (j or 6 popils z' the most). Radiophotography reading
takes place under normal reading conditions. Normal films, mixed up with pathological
ones, are interpreted by the students at the end of the training period to check their
level of knowledge.

Teaching should also emphasize the technique for using thoracic radioscolv. After ton
years of contact with the students of the Ecole d'Application de M6decine Adronautique
(School of Instruction in Aviation Medicine), experience has proved that this revision

was far from useless, and always appreciated. As a matter of fact, most doctors fresh
from medical sh':ools are unaware of the optimum conditions for the use of thoracic radio-
scopy, and, more particularly, of the rules of adaptation to night vision. At a time when
such X-ray exploretion is severely criticized, and when its very usefulness is sometimes
questionned, we beiieve that such training is essential and that control of the efficiency
of teaching is necescary. We comment on a duplicated book, distributed to the students,
which includes ail technical indications. During radiography presentations we lay stress
on the traps (false images) and particularities of the examination of some areas.

2) The Spinal Column

The harmfulness of sorN flight factors has rendered necessary, in selection operations,
the detection of congenital or acquired anomalies, and of static spine troubles, which
may form an area of least streng i.

The X-ray examination of the spine has a twofold purpose:

- to eliminate severe, clinically silent lesions which are incompatible with aircrew
duties,

- to make up a referece record cf diagnostic ana medico-legal interest.

During the students' assignment at the School of Avi.ition Medicine, detailed surveys with
presentations of radiographs of actual cases stress important points: variations in
normality criteria and reco~isended attitude when faced by congenital anomalies.

Radiologists holding experts' positions in flying personnel medical inspection centres
have nchiced that normality criteria were changing and that they could no longer be
strictly ý"ýplied. Extensive studies covering over l,000 adult applicants for aircrew
positions show that there are rather considerable variations in radiological aspects;
however, these do not necessarily have a practical pathological value. Students sh)uld
acquire these recent notions, which are not taught in faculties; they would thus learn
practical facts. There are very numerous static troubles of the spine (85% according to
a recent survey made in France), and their characteristirs are desci ibed in detail in
eamphesizing the purpose of this work: to facilitate the flying career of most candidates,
and detect the risks of many arthrosis lesions much sooner than ten years ago.

Thcr* are a very great number of congenital anomalies, most of which do not *ssdify the
strength of the spine. The students learn to recognize each type precisely and the
appropriate decisions to make as to candidates' titness.

II In the course if current practice, Air Force medical cfficers encounter a pathology pec-liar
to flying personneel .nd diseases which are modified hy the profession of flying.
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Prv..zit regulat ions provide that plain radiography of the epinal column and, possibly, on the
ha•s of Ilintical symptoms observed, films of varyi.ng techniques and numbers be made following

1my c ,-r~ilt accident or incident. Students arc given practical training: examination of
r~id igraphs ,t pilots suffering from fractures ifter cjectiunai or zrashes, andi of parachutists.

roth ,ii, i dvt;!il, the technique is descrtibed with pZ'e siu.n as thbe ,quadr,)n d,.:rtoe
,us know ',w to formulate an examination and, ir front of radiogr~phs, identify technical
-rrrrs, and be. aware uf the elective locations of injuries anj of their aupects.

)uritn; a series of presentatio-as of full scale radiographs (not slides), tio main pulmonary,
digestive and urinary diseaces, and the barotraurma lesions of the ear and sinuses are

studted with special emphasis on their aeronautical characteristics. As aircrews are called
upon to work in any latitude, radiographs of the main exotic diseases cre analyzed and dii-
Cuss .!d. The experience gained in 2an years of practice has shown us thaL such colloquia icre
always attended with great interest and that students participate actively in the discussions.

Stud, 'tr should be kept informed of the evolution of techniques, of the preparation of indivi-.
dual 7 to cxamination, and of the limitations of the various methods. Students should
also hl: LUIly cor.scious of tiL risks of multiple radiological examinations in personnel to be
controiled otherwise from the radiobiological viewpoint. Measures aiming at reducing to an
indispensable minimum the irradiation of flying personnel are pointed out.

1ll Radiology in the Special Techniques of Aviation Medicine

Radiology is used in research: in centrifuges, in low pressure chambers, in studies of sitting
subjects and in the divelopment of protective equipment (e.g. helmets).

I) Radiography of subjects seated in ejection seats facilitates the understanding of the
pathogenic mnechanism of fractures obser-ed after ejection. The modifications of the
spinal statics in the sitting position, and its vatiations with the subjects's position
are illustrated by means of precise and didactic examples. Doctors are thus indoctrinated
with the value if seat harness restraint, which should always be tight, and with the
necessity of a proper sitting position. These variation factors are analyzed and dis-
cuiýsed on the basis of radiological records used on the occasion of some investigations.

2) In low pressure chambers, radiological facilities have helped in the investigation of
pulmonary lesions following explosive decompression (in animals) and of the influence of
decompression on pre-existing pulmonary diseases.

3) in centrifuges it is pes, ole to study more particularly the influence of the various
types of aczeleration on the cardiovascular system by installing image intensifiers and
making tape-recordings (Amplex). The various lectures on accelerations and their effects
are illustrated by films made on animals. Such facilities exist in France at Brdtigny.

4) Radiology is used in human engineering studies and examples derived from recent work are

shown to doctors.

IV Radiology in Aircraft Accident Investigtions

Post-mortem radiology provides very important information in the investigations following
aircraft :iccid'ints. The examination technique is described and the results obtained in recent
investigations are analysed.

V Radiology also contributes to the study of post-traumatic sequelae and their treatment.
olloquia on the role of physiotherapy and kinesitherapy enable doctors to obtain an insight

into the resilts observed.

0
l Th• Teaching of Radiobiology

Military aircraft usually fly at altitudes above altitudes above 18 km; civilian aircraft will
soon reach such altitudes with the advent of supersonic commercial transport. Extra-
terrestrial radiation raises various problems which are far from being comspletely known and
understood.

A very accurate study of the pilot's environment in the air should necessarily include a
survey of the different varieties of radiation: cosmic galactic, cosmic solar, radiation
belts. The composition, the variation factors, the role of solar flares, the physical means
of measurement an control peculiar to aircrews flying at very high altitudes are emphasized.
A series of lectures familiarize Air Force medi,_al officers with extra-terrestrial radiation
and radiobiologv. To understand fully the various experts' positions, a very detailed study
on radiobiology should be contemplated, the programune of which might be as follows:

- Lffect of ionizing radiations on the cell;
- Laws if radiob.ology;
- Radiation measurements: measuring instruments in use in the Air Force;
- The uni's used;
- Linear Energy Transfer and the quality Factor;
- Effecc cf .oni~ino radiation on tlsziues (blood and henstopoietic organs, skin, gonads, eye,

nervous system. digestive systeis, lumgs, embryo);
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- Effect of generalized irradiation, clinical forLs, value of bioJlgical ex'alinations,
physioiogical factors modifying the response of the system (,a particular fictirs due to
flight);

- Delayed irradiation effects: radioleukosis, ag-Ling;
- Genetic action of ionizing radiation.

All these de ailed problems will enabl2 the st'ident doctos, to grasp che dilfictity inherent in
radiobioiogical studies in space and the necessity of cr~tinuirg them. They will also enable
him to acquire a valuable scientific culture to participate ir iiscussions during flying
personnel indoctrination.

All the characteristic3 of the use of nuclear 4eapons in tre Air Force are listed and the
attitude to adopt in each particular case is specified. This is why we believe it necessary
for several lectures to be devoted to external and internal coxttazrdia~ion and tc decontimina-
tion principles. Measures to be taken in the case of peace :ime accidents are covered by
several colloquia.

To conclude, in view of the problems with which they deal, radiology and rdiobiology deserve to
play a prominent part in the teaching of aviation medicine.
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A -. r a.;u~r:d.5LU ~ IJi bY .otn .ara, Brl,; Gen Lauschnor, Wiore wus -eneral
~ ~Wion ?~ ~C~i,ect of :crome~iictl oducat.LLof jnd tralrirtZ.

A.Ir - 1A Ur oL .cn ( v;)CI-L... to-l on tile ojasioion Z'ron'. considleration o1j 1hll~optor ditcliin'-
Ccnipe "t:-ini:-:. :1er~ i~ h auy:3. AnaVy, :.acuiceof uslin., the .uni trainer", i*or tvainin',,
of heliceptor .- vw; It .;a.; in~to:c.-tiii to obso-ve -tiat Ltic two tf1Lll"Lo to c:.oiii a r~cont

iri.ej o:* sev-enty-ciL-.t invitLved untrained pt.euou

Drt.nf inz (.;ernaiK~J) obo.. rved tl,( nnarmnt, lack of any IAXV standards for survivul trairilmý
a nd con o-d ii i~ite t ..tency of natiotts to 'i'lty down" Vicir fruniil.=~ cnvironmcwnta andi accentuate
tiie exotic. J..o.id n~ol a wor.,or-i: -roup be f(.ueId to dri--w up rtalxda-us?

Profiasho ( i) o1WtŽ,i out t~iat ý'nore wan- already consideraale co11aboe'ation betw~een nations
ina t.:it *.iiey oiiared faaCiliý'iO.

Maj~.~de (1dF) comNvenLtcd or, the Coilfusiofl aosociated with the inclusion of' survital trainlinL: in
-AI'ANAG 31114. and tlie !,roblemuc of division of renp.nsibil ity between medical and non-;seaiical

'Vci- ,r !.'acI~ren (I: poe hecnuine ndercd by the sub-division of survival into so

na if1'te-jcraocL. Could n~ot a sirljo onni-caviromirwntal school be oct up?

~ Pyor(1',F) pointed out t'iat ciiaatic realirm was an esceontial parxt of trainirv; and that it
was -a.. ,ur o hoLulled into a scnzse of false security, for exvample, by aseurninLý that warn
water wet drjyirill -was applicable -to cold-wet conditions.

:;r 1roston (;)aed .jith the last speaker and felt that .,ie should enphasiso Vic need for active
noclical aar'Uic:)ation in plantiirZ am;l execution of survival traini',l,..

G.) -apt '411itocido (7LTA, Chairmian AS-Ul) rupported Dr Preston's views. Was airline survival
coui~zient and traininý a mattsr adequately dealt with by ICAO? Was there a ne:,d for AGAJU) AS1W
help?

Dr Preston stated t~iat IJAO really gave vc'!y lit tle advice. Flighit 3a.Voty Fourdation had been very
active in t~tis field.

Dr lilasenard (2;XF) wished to stress the value of exchange 6~f information on survival training~
between nations at aur-,ival school level. SThould t:here nct be an irformal excaanae of information
on the dcvelopm.ont of survival trainir. an.] equipment between survival schools, perhaps co-
co.dinated by UCAVDi?

.',ir Cdre Roxbur--h (n1Ar) supported Dr 1.Ussenard voiy stronaly, but wondered whether AGA.U could
legitimately fund traininC co-ordination since it is a !ioseerch ageoncy. There should be an
investigation of the stand taken by AGklfl directorate on thia question. If traininG could be
loeitissatel, in,,luded it .aould be very valuable if a workinZG party couldl be established to consider
the best eay to co-ordinate opinion and experience in survival trainianG.

Professor Lauochner aiý,reed with Air Cdre Roxbur~hto connents. He felt that, :tnanwhile, the best
aid to collaboration .ias3 the continued exchan~e of students between nations to take part in

Survival trainiN:. lio thanled all participani;s in the meeting, both thoseo prosentin43 papers and
those contributinz; to the discussion. He thanked the Norwei~ian authorities f'or their hospitality
and the efficient -aay in which the :-aeeting had been ortmnised. The meetinZ was then declared
A-o~ed.
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12 - 13 May 1197(1-05(

Professor Jr Lra;inA.huenr
Brigadior General, MC, .

This Specialint tin-Q: was wined to exnooind,,iaratien on ila oean Trainik,: in

L~~~~Aerospace :.eýIcine as *pr;ctised in the- 6 ffeor*nL ..7(' 1 attn:;;.

Four .essiorn azure 'loaned andt tamr place 'ata;vjiti ýi 9icaLion ant( 2Themininl iti

1) ::ilitairy ..eroun!ace >-dline. ice'or teal i 'arasieuical.a'm;'

2 ) Civil :eosac edicine (Unive:'sitins, Yo'.'cnieal 2 clin et is llie;an-d
Aircraft Tins titry)

3) Physiolog;ical Dlraining, of Pilots, hrsJet p,'s ;elzgers iacia...iin& .;urvival Train~n<

4) Special xbrainingý Ju~jects.

The papers In Lefour 6eselions -mr,- all balanced.'

Session I nad contributions!rm from '7 -ADO Nat~ionis (Ciw, rvany, Italy, Franceý, Norway, Unitaci
Kingdom and the USA (Air Force and Ara.y).

Variety of ours3es, main trainirkg saujects, coer:;e sche6dules, da~rajion, ana neviber of' stud:Žnzes
were presented ania discasscd. &ipblasis was laid on thie professional trainir4-( of Fiiytt Surgýeons or
equivalent. It ;ecarne evident that all courses had thep seine main .objects but that thle distribution.
of subjects and 'ahrof bioos's -)cr subject as well as the relation of theoretical and practical
lectures varied corresponding, to .;he professional level of the partiexLpar.ts and the secific tasks
to be put upon tllsma. after compietion of the plarticula~r course. The pr~actical followi-up (internsh-ip,
residency or ass-istant Fli,ýnýt Surgleon) wvas also outlined and discussed. A useful exchiange(- of viewss
on tralning aids and 'hand-outs too", ;i-ace. The acdfor a good te2xtbook or anknual preva.din , theo
neces ary anzcunt of thecretical. and pract~ical anovile"ge witloin A deviatinv, tee iuchý into either basic
physiolo~r o.r. specific clinis;al raedicine w/as stressed.

Thie ques-tion of active, flying duty ;cis also raised and theroa.aly S isccussed. Thde g.eneral olginien
vias th'-at only a few fully trained pi1st-doctors arc needed in each counitry but that all Flicit
Surgeons should get cerrent flying- practice in at]. aircraft their alits o nc epipwead Aith and thiat
a certain amount of basic flying. training. (includin; or niot solo-flight., conale 0Žý useufl snocre it
c ould be d f torded.

In Session 1! th., came seven Nations contributed, ouulining the various posýsibilities of aerospace
medical trainiog for civilians. Training, is offered either by sp-cial lecture series in u,.niversi-
ties for medical students or by pnost-gr,.aduate atueonnunce at 2i'l ht Surgeocn iore n mil-itarv
institutes.

Aesording to national standards a diploma iay bec iss;ued. In soaci countries thie aver.age medical
practitioner c-an esquire 1,ackýg-rund ýawnled,-o, in particular of clinical aviation :Ženicine, in
regional post-grwiuete trainingL progras: CS.

The necess;ity to train cwronaontioai eng:ineers in s;pecial aerusnace 1,edical cub'ocuts !,u,. becen
stressed. Possibilitias are given by ap 'vepr-iate lectures in Tecanical ?,nivercanxtes or2ricin
thes!ios and uy close co-c;oiratLion of aercueejical grussitmi ni~r.1 uutrasinl
t.est centers and t-thin Lau aircra-ft industry.

The nprds `for a. Norlu-sidc aeroae,.Jeal seritce in the mnaor aiirlnsmo outii. .'e;
aedical staffs arcý only pa-fly recruited frQe" "' irod 'viii icry fi ki eons.cc"

The quescien of -±est/effectivt'nu..:: reii~ien 'o. civil aerospace- :e..rlý- ŽsKml r:5le t.
There is orty a li:lited number of r-o-ts avallaolo inl oIt cý,unwries. It us: oe ;i&,atot L
average, pa inctitiomer or cliflucal S taitne'iL ore sironsvce tau nic ':u A
rapidly tws:si ail"Ibe' o, n 0.5 p- amu t~ inc u 'umly hireý :h;' ab'0", OfIi
patients under :LýCelatervl &:et t. Hero is a :up to ua closed byizihc;'srj atisŽ5c
in the medical school pr.,:ranie.

Session 111 cuvure-3 ,ie rhcl eltr;imni, of i a.t 1( 'ii eta andatfl ew"r'
a N4,6 Nations cocrbti 1b tralirir, 'o f'e'olloed in ge-mwrai the lIts' 27 1
but the each -sis letS on iterms 1,r *i-.-, nt il'nV. "I L k' i)1 VK Vettu; -rin li
va.riuu betwesrm aniti; no. :o 11iLeto.' It a ti of1 z. Lum'o'.Wn Ateý ,;r': .'us' i';.

-: l ga c -4,ýo u:u .ým ,e-s t f t - - :, :-lý :, . ." u LI 1: J 1' CL0
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re: ~:ic co~r. au-t Lw cot' iomented oy c-ntiriuouu diocusqian~i oJe ovc,, 1i;ct-.ro-~~i uY 'ýIlo
':t onfl ~. uimi. level.

-~Im coleix ':,.oLlemof 1-4o aoromedical. part of the oul.vival trainin;, raised much interect.
Jearly all, coun:t -W.; ;lave 3urvival schoolr or contors, in particular~ inv line with thfir own
tactical co:miitz'ientn. AlLhau*- it -w-uL reco~nized that survival Lraiininý in primrrily an air
.t~aCC :c:n 'bL y, the a romcjical pa~rt of it andl its physiolo.;ical backgrou.-A noeeA~tato

cluze eo-o:•era. ln %.nd perliapa Lioro acti~ve ýarticlpation by aerornediccJ. a:-cinli~ts in itci p~lnnirk,.
,'he' lhair~aan consiticred the pusziuiiity of a apocialiat m.e-tinr, on thin particular iteim.

.;e,;iol 1 oftcrel -)apero on selectod itums Like pooitivu prasouro broat!IIxX:, descrilition of a now
piwu~atic eŽjection trainer, oirnulatina all -hio of an aso;iated oncapa aid the impiprtant rolo

of radioloZy -.ml radiobiology in aerospace meaicine. Nlecessity, possibilities and nothods or
tr:JiniN-, in t.;ee:c subjocts viaz 6incus7,-d.

:.urA.2Lary: -e t:pc 0,' thio '.pocialint w(otn as a miutual. infor;..aLion exuciane on zha toubjcts
:lontionieu Ltoe 2.U aim -aan vell aacti.vcý".

A very useful exci~an::o of inforttation and views took place and r~oo4 ide-as ard stizmii Zor
amfelioration of Lhe theoretical. and practical aidea of acronodical trainink; and education vjere
Corwardcd and discuo.:ed.

Thc pro~ionuiw: r.%xle that tho A.jMJ? rnt.ý't pteriodically colloct inforiatior on trainina syllabi
and C-.Lur.;e ac:o.d"Ion in the diff'erent NATO raiionns and pasts thin information to all, panel maxibcnrs
o oncerne..
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